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RESUMEN 

Las pruebas experimentales se realizaron en la planta piloto del Centro 

Experimental Tecnológico {CET) de la Universidad Nacional del Callao. Se 

determinaron las curvas de congelación de las carnes más utilizadas por el ama 

de casa peruana en la alimentación familiar, en un refrigerador doméstico 

Samsung, con sensores de calor inalámbricos DATA TRACE. Las carnes fueron: 

pechuga de pollo, entrepierna de pollo, piernas de pollo, alitas de pollo, costillas y 

lomo de cerdo, carne molida y entera de vaca. 

t 

La temperatura de -18°C, se alcanzó después de un tiempo de tratamiento de 

06:24:40 horas para la pechuga de pollo, de 07:17:00 horas para la entrepierna de 

pollo, de 04:00:20 horas para las piernas del pollo, de 03:21:20 horas para las 

a litas de pollo. Para las costillas y lomo de cerdo los tiempos fueron de 04:15:20 y 

04:41 :40 horas, respectivamente; para la carne molida, el tiempo fue de 07:41 :00 

horas y para la carne entera "osobuco" el tiempo fue de 08:25:20 horas. El peso 

de la carne fue de 250,25; 222,62; 146,00; 117,40; 250,00; 250,00; 243,90; y 

235,30 gramos respectivamente. 

Se determinó que no existe diferencia entre los tiempos de congelación, cuando la 

temperatura en la carne fue de -18°C, entre la carne molida y entera de vaca, al 

0,01 y 0,05 nivel de significancia. 

Palabras clave: Curvas de congelación, refrigerador doméstico, pechuga de pollo, 

entrepierna de pollo, pierna de pollo, alitas de pollo, costillas y lomito de cerdo, y 

carne molida y entera de vaca, tiempo y temperatura de congelación. 



ABSTRACT 

Experimental tests were performed in the Experimental Technology Center (CET) 

at the National University of Callao pilot plant. Freezing curves for the meat most 

used by the Peruvian housekeeper in the family diet, in a domestic refrigerator 

Samsung with wireless heat sensors DATATRACE were determinad. Chicken 

breast, chicken crotch, chicken legs, chicken wings, pork's ribs, loin of pork, ground 

beef and beef "osobuco", were used. 

Temperatura in order that -18 oc was achieved after a treatment time of 6:24:40 

hours for chicken breast, 7:17:00 hours for chicken crotch, 4:00:20 hours for 

chicken legs, 3:21:20 hours for chicken wings. For pork's ribs, lo in of pork the times 

were 4:15:20 and 4:41 :40 hours, respectively, and for the ground beef the time was 

07:41:00 hours, and for beef "osobuco" the time was 8:25:20 hours. The meat 

weight were 250,25; 222,62; 146,00; 117,40; 250,00; 250,00; 243,90 and 235,30 

grams, respectively. 

lt was determinad that there isn't difference between the freezing time, when the 

meat temperatura was -18 o C, between the ground meat and beef "osobuco" at 

0.01 and 0.05 significance level . 

Keywords: Freezing curves, domestic refrigerator, chicken breast, chicken crotch, 

chicken legs, chicken wings, pork's ribs, loin of pork, ground beef, beef "osobuco", 

freezing time and freezing temperatura. 
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1.- INTRODUCCIÓN 

La congelación es uno de los métodos para conservar a los alimentos - entre ellos 

a las carnes y productos cárnicos- más utilizados a nivel casero debido 

principalmente a que en casi todos los hogares existe un refrigerador con "freezer" 

o una congeladora comercial. Ello permite conservar al alimento por un tiempo 

relativamente corto en condiciones similares a su estado natural, tal como si 

estuviera al estado fresco. 

La congelación se fundamenta en la solidificación del agua líquida presente en un 

determinado alimento, reduciendo su biodisponibilidad y con ello minimizar su 

utilización para la realización de reacciones químicas, bioquímicas y enzimáticas. 

La calidad de un alimento congelado depende de la velocidad con la que se le 

extraiga calor al alimento o que éste pierda el calor interno hasta llegar a una 

temperatura de -18 oc en el centro del producto. Esta velocidad se define como la 

relación que existe entre la distancia de la superficie y el punto crítico del alimento, 

dividido por el tiempo en el que la temperatura del punto crítico ha pasado desde 

ooc hasta -15°C. Dependiendo del sistema de congelación utilizado, la 

congelación puede ser lenta si la velocidad es menor de 1 cm/h, como el que 

utilizan los congeladores domésticos, velocidad media si la velocidad varía entre 1 

y 5 cm/h obtenido en los túneles de aire frio, y congelación rápida si la velocidad 

es mayor a 5 cm/h que se obtiene por inmersión en nitrógeno líquido. 

Si bien es cierto que el agua cambia del estado líquido al sólido a 0°C, un alimento 

se considera técnicamente congelado si su temperatura en el punto crítico o 

"punto caliente" es de -18°C, pues a dicha temperatura los microorganismos no 

crecen con facilidad y la actividad enzimática es muy lenta 
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En el Perú existe carencia de sistemas o cadenas de fria que puedan ser 

utilizados masivamente y garantizar que el poblador peruano disponga de un 

alimento en buenas condiciones de calidad sanitaria y nutricional; sin embargo, la 

casi totalidad de hogares de la población urbana dispone de un refrigerador en 

cuyo "freezer'', con buen funcionamiento, la temperatura de los productos que allí 

se guardan alcanzan temperaturas de - 20°C que es suficiente para almacenar 

temporalmente a los alimentos que en él se acondicionen. 

A diferencia de los procesos térmicos a temperaturas altas que destruye la carga 

microbiana y elimina la actividad enzimática, la congelación solo retarda o 

disminuye la velocidad de reacción de los procesos de desnaturalización, de la 

actividad enzimática y microbiana, por ello es muy importante conocer la 

efectividad de los procesos de congelado que de manera casera se realizan en los 

hogares peruanos y así tener la seguridad que se dispone de un alimento de 

buena calidad. 

Una de las consecuencias de la congelación es la deshidratación del alimento y 

por ende el incremento en la concentración de sus solutos. Muchos de estos 

solutos pueden reaccionar entre sí lo cual incrementa la velocidad de reacción, 

principalmente cuando las temperaturas se encuentran entre- soc y -15°C, por 

debajo de dicha temperatura las velocidades de reacción disminuyen. 

El incremento de la concentración de solutos presentes en el alimento y de las 

velocidades de reacción, ocasiona variaciones en el pH, de la presión de vapor, de 

la fuerza iónica, incremento de la viscosidad, disminución del punto de 

congelación, alteraciones en la presión osmótica, en la tensión superficial. Los 

efectos indicados disminuyen en la medida que mas rápidamente se realiza la 

congelación. 

El problema que se estudió en la investigación se enuncio de la siguiente manera: 

¿En qué medida la determinación de la curva de congelación en las carnes que 

normalmente consumen los hogares peruanos y que el ama de casa almacena en 
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sus refrigeradoras domésticas, permitirá conocer los tiempos necesarios para que 

alcance la temperatura de congelación y disponga de una carne congelada de 

buena calidad? 

1.1. OBJETIVOS DE LA INVESTIGACIÓN 

El objetivo general del presente estudio fue: 

Determinar las curvas de congelación de las principales carnes utilizadas por el 

ama de casa peruana, para la alimentación en su hogar, que son almacenadas en 

sus refrigeradoras domésticas, de manera que podamos conocer los tiempos de 

congelado y con ello obtener un alimento de buena calidad. 

El mismo que se subdividió en tres objetivos específicos: 

a) Determinar la curva de congelación de las carnes mas utilizadas, por el 

ama de casa peruana empleando un refrigerador doméstico. 

b) Determinar el tiempo en el que se congelan las carnes utilizando un 

refrigerador doméstico, similar al de los hogares del poblador peruano. 

e) Establecer si existe diferencia con el1 y 5% de significancia en los tiempos 

de congelado de una carne en filete o bloque y la misma en la forma de 

pulpa. 

1.2. IMPORTANCIA 

La importancia del estudio realizado se puede visualizar: 

a) Porque, permitió obtener y conocer las curvas de congelación de las 

carnes empleadas por el ama de casa peruana, en el "freezer" de un 

refrigerador doméstico similar al que disponen en sus hogares. 

b) Porque, permitió conocer los tiempos necesarios para congelar los tipos de 

carne que normalmente utiliza el ama de casa peruana en su alimentación 

diaria. 

e) Porque, el conocimiento de las curvas y tiempos de congelación de las 

carnes, en el "freezer'' de un refrigerador doméstico beneficiaran a: 
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a. Los consumidores de carne fresca congelada, que tendrán la 

garantía que la carne que congela y consume tiene la garantía de 

calidad nutricional e inocuidad. 

b. Los fabricantes de refrigeradoras domésticas, quienes tendrán el 

respaldo técnico para diseñar, fabricar y comercializar sus 

productos. 

c. Los profesionales dedicados al procesamiento de alimentos que 

podrán utilizar los tiempos de congelado para cada producto tipo 

diferente de carne. 

1.3. JUSTIFICACIÓN 

Las razones que motivaron la realización del presente estudio, fueron: 

a) Porque, el tiempo de congelación en el "freezer" de un refrigerador 

doméstico de las carnes, es desconocido por el ama de casa peruana y la 

congelación se realiza de manera empírica sin tener la seguridad en la 

calidad del producto. 

b) Porque, existe desconocimiento de los usuarios de las condiciones reales 

del congelado de las carnes en el "freezer'' de un refrigerador doméstico y 

existe contradicción en los tiempos necesarios para congelar una carne en 

función al tipo de carne o naturaleza de la misma. 

e) Porque, se consideran los mismos tiempos y condiciones de congelado 

para todas las carnes empleadas en la alimentación familiar. 

d) Porque los resultados que se obtuvieron del presente estudio permitirán 

reorientar las condiciones existentes, en los hogares, respecto al congelado 

de las carnes utilizadas en la alimentación familiar. 
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11.- MARCO TEÓRICO 

2.1. LA CONGELACIÓN DE ALIMENTOS 

La congelación de alimentos permite la conservación de un alimento, por un 

tiempo más o menos prolongado, que se fundamenta en el cambio de estado, del 

líquido al sólido, del agua contenido en el alimento, por ello la congelación 

dependerá de la cantidad de agua que contiene el alimento, entre otros factores. 

Este cambio de estado modifica la biodisponibilidad del agua ocasionando que los 

procesos enzimáticos, químicos y bioquímicos que normalmente ocasionan la 

alteración de un alimento, se detengan, minimicen o "teóricamente" se paralicen. 

Durante la congelación, el agua líquida se transforma en hielo, disminuyendo su 

disponibilidad; por ende, se verifica una disminución del agua disponible en el 

alimento, sin pérdida de la misma. En éste proceso, a condiciones normales, la 

temperatura desciende hasta los ooc y el agua disponible contenido en el alimento 

se convierte en hielo. Al llegar a los ooc, la temperatura se mantiene constante 

hasta que toda el agua se convierte en hielo (cristalización completa), a partir de 

ese momento, la temperatura continua su descenso hasta estar en equilibrio con 

la temperatura del ambiente. El periodo en el que la temperatura se mantiene 

constante, corresponde al tiempo para extraer el calor latente de congelación, que 

en el agua es de 80 Kcal/g. 

El proceso indicado sucede con el agua pura; sin embargo, en un alimento el agua 

se presenta de diferentes formas: como agua libre, agua adherida, agua de 

solución, y agua de composición. En otras palabras, en un alimento el agua está 

formando parte de las soluciones hidroproteícas, lipoproteícas, salinas, 

azucaradas, emulsiones, suspensiones coloidales, y dependiendo de la 

concentración de dichas soluciones y del tipo de soluto que tenga, la temperatura 

de congelación será más baja. 
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En el proceso de disminución de la temperatura en el interior del alimento, existe 

una zona en donde el rango de temperatura es de O a - 5 oc que se denomina 

zona de máxima formación de cristales. Esta zona es denominada crítica pues 

si el periodo temporal en este rango de temperatura es prolongado, entonces la 

cantidad de cristales que se forman en el interior del alimento es grande, lo cual 

perjudica a la calidad del alimento congelado. 

Un alimento se considera que esta congelado cuando la temperatura en su centro 

de masa es de - 18 oc, debido a que a la temperatura indicada las velocidades de 

reacción química y enzimática tiende a cero: es decir, a la temperatura indicada, 

los procesos de deterioro son casi cero. 

El químico francés, Francis-Marie Raoult estudio las propiedades de las 

disoluciones con diversos disolventes, como agua, benceno, ácido acético, cuyos 

resultados fueron publicados en 1882. Así la Ley de Raoult, denominada ley del 

descenso crioscópico se convirtió en el método más útil para la determinación de 

masas moleculares de sustancias orgánicas, la cual fue mejora por Ernst Otto 

Beckmann. La Ley de Roault fue utilizada por Jacobus Henricus Van't Hoff y por 

Wilhelm Ostwald, como apoyo a la hipótesis de la disociación electrolítico en las 

disoluciones. 

2.2. LA CONGELACIÓN DE LAS CARNES 

La US Meat Export Federation 1, indica que es para mantener a la carne fresca en 

buenas condiciones es necesario hacer un buen uso de las temperaturas de 

refrigeración o de congelación: así mismo, establece que los controles de 

temperatura son básicos y específicos, desde su recepción, hasta su 

procesamiento o preparación, así tenemos que para refrigerar carne cruda se 

debe mantenerla entre 4°C y -2.2°C, y para congelarla tiene que estar por debajo 

de -1 0°C. La carne para ser refrigerada debe bajársela a 4°C en menos de 4 

1 http://www.usmef.org.mx/USmeat2/Paginas/inicio.php?accion=procesos _ congelacion. 

6 



horas. 

Igualmente es muy importante el manejo de descongelar la carne, cuyo proceso 

se realiza de manera lento y gradual pasando de la cámara de congelación a la 

cámara de refrigeración: de esa manera, la carne, no pierde ninguna de sus 

cualidades nutricionales, de calidad, textura y jugosidad. El tiempo de 

descongelación de la carne en pieza básica es de 7 horas por kilo. 

Durante la congelación de un alimento, entre ellos la carne, se presentan las 

siguientes características2
: 

a) Existe formación de cristales de hielo, 

b) La actividad metabólica se paraliza, 

e) Los microorganismos nos se desarrollan a temperaturas menores de -1 0°C, 

d) La temperatura óptima para una buena congelación es de - 40°C, 

e) La temperatura óptima para mantener la congelación del alimento es -18°C, 

f) La circulación del aire en el interior de la cámara es de 2 a 4 m/s, y 

g) La zona de máxima formación de cristales se encuentra entre ooc y -5°C, 

Los alimentos almacenados constantemente a ooF (-17.8· oc) siempre estarán 

inocuos. Sólo la calidad qel alimento sufre al almacenarlo por un ·tiempo 

prolongado. El congelar mantiene los alimentos inocuos al disminuir el movimiento 

de las moléculas, causando que los microorganismos entren en una fase 

durmiente. El congelar preserva los alimentos por períodos extensos ya que 

previene el crecimiento de microorganismos que causan el deterioro de los 

alimentos y las enfermedades transmitidas por los alimentos3
. 

La triquina y otros parásitos pueden ser destruidos a temperaturas de congelación 

bajo cero. Sin embargo, se deben cumplir con unas condiciones supervisadas bien 

2 Instituto Internacional del frío, 1978. 
3 USDA, Food Safety and Inspection Service. National Advisory Committee on Mea~ & Poultry lnspection. 
Docket No FSIS 2012-0030, August 7, 2012. 
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estrictas. No se recomienda confiar en el congelar en el hogar para destruir la 

triquina. Sin embargo, el cocinar completamente destruirá todos los parásitos4
• 

El proceso de congelamiento no destruye los nutrientes. En productos de carnes y 

aves, ocurre un pequeño cambio en el valor nutritivo durante su almacenamiento 

en el congelador. La actividad enzimática no daña las carnes congeladas ni los 

pescados ni mariscos y es neutralizada por los ácidos en las frutas congeladas. 

Las propiedades termofísicas de la carne dependen de diferentes variables 

propias de su composición y estructura; además, algunas de ellas son altamente 

dependientes de la temperatura, especialmente en la zona donde se produce el 

cambio de fase del agua la congelación. A medida que la temperatura desciende 

por debajo del punto inicial de congelación, la parte de agua en estado líquido que 

es parte del material se reduce, convirtiéndose en cristales de hielo, este cambio 

hace que se modifiquen las propiedades de los alimentos congelados5
. 

La carne congelada es aquella que, además de las manipulaciones, ha sido 

sometida a la acción del frio industrial hasta que la temperatura en el centro de la 

masa muscular sea de - 18 oc como mínimo, dependiendo de la especie, el tipo 

de congelación, y el tiempo de conservación previsto.6 

Científicos del Centro de investigación agraria Finca La Orden-Valquesera, indican 

que la congelación de la carne de cordero es una alternativa estable y homogénea 

para el abastecimiento durante todo el año, ya que este proceso no afecta a su 

calidad ni hace que se desprecie ante el consumidor? 

4 ldem 3. 
5 Chevalier, D., AL. Bail y M. Ghoul, Freezing and ice crystal formed in a cylindrical food model: Part 1, 
Freezing at atmospheric pressure, y Part 11. Comparation between freezing at atmospheric pressure and 
pressure-shift :freezing. J. ofFood Engineering, 2000. 
6 Madrid Vicente, A., Gómez-Pastrana, J.M., Santiago, F, et al. Refrigeración, congelación y envasado de los 
alimentos. Editorial A. Madrid Vicente, Ediciones Mundi Prensa, España, 2003. 
7 ldem 6. 
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La congelación de -22 oc a -30 oc hace que el 99,9% del agua contenida en las 

carnes se congelen. La actividad microbiana y enzimática prácticamente cesa a 

estas temperaturas8
. 

La congelación es popular, pues permite que la carne mantenga su calidad 

cercana a la fresca durante mucho tiempo y permite su transporte de larga 

distancia. Sin embargo, dependiendo de la época y de las combinaciones de 

temperatura durante el almacenamiento congelado, pueden ocurrir cambios 

indeseables en la calidad de la carne, entre los que podemos indicar a la oxidación 

de los lípidos, que genera sabor a rancio y olor indeseable9
. 

Cuando un alimento se congela comercialmente, no toda el agua se convierte en 

hielo, sino que quedan secciones liquidas ricas en solutos 10
. 

En la mayor parte de los alimentos con fase liquida comienza a formarse hielo por 

debajo de -1 oc y es frecuente además que se produzcan fenómenos de sub 

enfriamiento, la temperatura desciende por debajo del punto de congelación sin 

que se formen los cristales de hielo correspondientes11
. 

2.3. LAS ETAPAS O FASES DE LA CONGELACIÓN 

Los procesos de congelación se realizan en las siguientes fases o etapas: 

a) La nucleación, y 

b) La cristalización 

a.- LA NUCLEACIÓN 

En condiciones normales del ambiente, el agua pura cuando es sometida a un 

8 Brian Covington, Texas A&M University, Technical Topics, 2008. 
9 Meinert, Lene, Instituto Danés de Investigación, 20 11. 
10 Salvador Badui Dergal, Química de los alimentos. México, D.F (1990). Ed. Alhambra Mexicana. 
11 Nuria Martínez, Ana M. Andrés G., Amparo Chiralt Boix & Pedro Fito M., Termodinámica y cinética de 
sistemas Alimentos Entorno. Valencia España. Ed. Universidad Politécnica de Valencia. 
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descenso de temperatura y alcanza los O °C sufre un cambio de estado de líquido 

a sólido, como el agua en los alimentos no es pura sino que está formada por una 

solución de sales, azúcares, lípidos y proteínas solubles, además de un complejo 

de moléculas proteicas que están en suspensión coloidal, su punto de congelación 

es más bajo. Este descenso es proporcional al nivel de concentración de los 

elementos disueltos. Paralelamente, con el cambio al estado sólido del agua, la 

disponibilidad de agua líquida disminuye gradualmente originando un incremento 

en la concentración de los sólidos disueltos en el agua restante ocasionando un 

incremento en el descenso de su punto de congelación. 

b.- LA CRISTALIZACIÓN 

El paso de agua a hielo comporta un aumento de volumen cercano al 9%. Debido 

a este fenómeno los alimentos más ricos en agua se expanden más que aquellos 

cuyo contenido es menor. Esto puede dar lugar a fracturas o agrietamientos. Es 

importante tenerlo en cuenta a la hora de fabricar el envase si este puede ir muy 

ajustado. 

2.4. LA VELOCIDAD DE CONGELACIÓN 

La calidad de un producto congelado depende de la velocidad a la que éste es 

congelado. Dicha velocidad se define como la distancia mínima entre la superficie 

y el punto crítico partida por el tiempo en el que el punto crítico ha pasado desde O 

oc a -15 oc. 

El congelado de un alimento puede ser realizado, de acuerdo a la velocidad de 

pérdida de calor en 12
: 

a) Congelado muy lento, cuando la velocidad es< 0,20 cm/h, 

b) Congelado lento, si la velocidad es de 0,20 a 1,0 cm/h, 

e) Congelado rápido, si la velocidad es de 1,0 a 5,0 cm/h, y 

d) Congelación ultrarápida, si la velocidad es> a 5,0 cm/h. 

12 Instituto Internacional del frío, 1978. 
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En la congelación rápida y con bajas temperaturas se producen cristales diminutos 

en las células musculares, en los espacios extracelulares y en el interior de las 

células; y en la congelación a velocidad lenta, se forman cristales de gran tamaño 

que se sitúan en el interior de las células y en los espacios intercelulares. Las 

moléculas de agua atraen a otras moléculas de agua celular y los cristales 

incrementan su tamaño haciendo que la estructura de la fibra muscular se 

distienda al punto que puede destruirse lo cual ocasiona pérdida de agua en el 

tejido. Los procesos de congelación, en la carne, se inician entre -0.8 y -1°C 

ocasionando un incremento en el volumen del producto de un 8,0 %. 

En la figura N° 2.1 se observa la diferencia en la pendiente del descenso de la 

temperatura entre la refrigeración lenta, rápida y la recomendable o correcta. 

Figura N° 2.1: Curvas de disminución de la temperatura 
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Fuente: Lawrie, Ciencia de la carne. Alteración microbiana de las carnes 1977. 
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2.5. LAS CURVAS DE CONGELACIÓN 

La curva de congelación representa gráficamente el curso típico del proceso de 

congelación de alimentos. El diagrama varía según la influencia de los siguientes 

factores: método de congelación, tamaño, forma, composición química y 

propiedades físicas del producto, y tipo de envasado (o ausencia de éste). De la 

curva de congelación del agua pura pueden determinarse tres etapas o fases. 

1° fase: en éste se produce la refrigeración del producto a congelar la temperatura 

desciende en forma rápida hasta la temperatura crioscópica o temperatura de 

congelación, no existe cambio de estado. Se conoce esta fase con el nombre de 

zona de enfriamiento. 

2° fase: es el período de cambio de fase. Una vez que se alcanza el punto de 

congelación no se observa variación de temperatura retirándose gradualmente el 

calor latente de solidificación, es decir, se produce gradualmente un cambio de 

estado. La curva adquiere una condición isotérmica. Se le conoce como zona de 

máxima cristalización del hielo. 

3° fase: se denomina período de sub enfriamiento o templado, una vez alcanzada 

la conversión total de agua en hielo nuevamente se inicia un gradual y permanente 

descenso de la temperatura. En alimentos, este comportamiento en es tan claro, 

ya que la conversión de parte del agua en hielo implica un incremento en la 

concentración de diversas sales en el agua líquida remanente, consecuentemente 

se produce un descenso en el punto de congelación. En la figura No 2.2 y anexo 

No 01 se observa lo indicado. 
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Figura No 2.2: La curva de congelación 
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Fuente: Lawrie. Ciencia de la carne. Alteración microbiana de la carne. 1977 

2.6. ANÁLISIS DE LAS CURVAS DE CONGELACIÓN 

La zona de -1 o a -5°C es una zona de temperatura en la cual el calor latente de la 

carne de pescado se libera. Normalmente es la zona de máxima formación de 

cristales de hielo. Esta zona también se le conoce como zona de "parada térmica" 

porque la temperatura correspondiente se aproxima a una pendiente casi 

horizontal de la curva. 

Un tejido biológico en un proceso de congelación se comporta como una solución 

diluida. Comparada con la curva de congelación de agua pura, la de una solución 

diluida presenta dos diferencias esenciales: 

a.- La temperatura de fusión (TF) o punto de congelación (PC) es inferior 

a la del agua. 

b.- La diferencia entre el punto de congelación de la solución y el del 

agua es tanto menor cuanto más concentrada es la solución. Por ejemplo el punto 

de congelación de pescado, marisco, crustáceo, cefalópodo, se encuentra entre -

1 o y -5°C, aunque depende de la especie. 
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A medida que se forma el hielo, el soluto se concentra en la fase liquida. Así pues, 

el punto de congelación de la solución desciende al mismo tiempo que aumenta la 

concentración, razón por la cual se habla de temperatura de inicio de congelación 

con el fin de precisar. que se trata del PC de la solución antes de que esta sea 

modificada por la crio concentración. 

Por otra parte, el aspecto de la meseta del cambio de estado se ve perturbado por 

el descenso progresivo del PC. A medida que este disminuye, de modo que ya no 

puede hablarse de esta meseta. En realidad se observa una "pseuda meseta" más 

o menos visible, que no es más que una simple zona de reducción del descenso 

de la temperatura. 

En una curva de congelación, es importante observar el tiempo crítico de 

congelación, que es el tiempo necesario para atravesar con la máxima rapidez la 

zona de parada térmica (-1° a -5°C). En la figura No 2.3 y anexo No 02, se observa 

las curvas de congelación lenta, rápida, el punto donde se inicia la congelación y 

el punto eutéctico. 

e e_.. 

Figura No 2.3: Las curvas de congelación lenta y rápida. 
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Fuente: Orrego Alzate, C. Congelación y liofilización de alimentos. 2008. 
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111.- MATERIALES Y MÉTODOS 

3.1.- EQUIPOS E INSTRUMENTOS 

Los equipos que se utilizó en las pruebas experimentales son los existentes 

en la planta piloto de procesamiento de alimentos del Centro Experimental 

Tecnológico (CET), de la Universidad Nacional del Callao, y fueron: 

a) Refrigerador doméstico marca Samsung tal como se muestra en el 

apéndice N° 1. 

b) Sensores de calor DATATRACE de Mesa Laboratorios, lnc. U.S.A. 

de conexión inalámbrica con dos (02) sensores rígidos de 2" y dos 

(02) de 1", interfase a PC y DTW Software DTWIN V4.02, tal como 

se muestra en el apéndice N° 2. 

e) Mesa y accesorios de acero inoxidable. 

d) Platos y bandejas de plástico. 

e) Bolsas plásticas de polietileno (PE) de baja densidad. 

3.2.- MATERIA PRIMA 

La materia prima utilizada fueron Jos diferentes tipos de carne que 

normalmente una ama de casa emplea en la elaboración de sus alimentos diarios, 

en las siguientes presentaciones: 

a) Carne de res: "osobuco" sin hueso. 

b) Carne molida de res. 

e) Lomo de cerdo. 

d) Costilla de cerdo. 

e) Pierna de pollo. 

f) Entrepierna de pollo. 

g) Pechuga de pollo, y 

h) Alitas de pollo. 

El peso promedio de las muestras de carne fue de 243,90 g para la carne molida 

de res, 235,30 g para el "osobuco", 250,00 g para el lomo y las costillas de cerdo, 

costillas de cerdo. 
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Para la carne de pollo, el peso promedio fue de 146,00 g para las piernas, de 

222,62 g para las entrepiernas, de 250,25 g para la pechuga y de 117,40 g para 

las alitas de pollo. 

3.3.- METODOLOGÍA 

3.3.1.- PARA LA PREPARACIÓN DE LAS MUESTRAS 

Las muestras de las diferentes carnes y cortes utilizadas se adquirieron en 

el mercado del Callao. Todas las muestras fueron lavadas en agua potable y 

acondicionadas en las bolsas de polietileno de baja densidad, que normalmente 

las amas de casa utilizan en su labor diaria. 

3.3.2.- PARA EL PROCESO DE MEDICIÓN DE TIEMPOS Y TEMEPRATURA 

El proceso para conocer el tiempo necesario para que los diferentes tipos y 

presentaciones de carne utilizadas alcancen la temperatura de -18 oc, en el 

centro de ella, fue el siguiente: 

a) Los sensores de temperatura DATA TRACE fueron programados, uno 

a uno, antes de realizar las mediciones y previo a su inserción dentro 

de la carne. Cada sensor fue programada dándoles un código. Todo 

este proceso se realiza utilizando el software instalado en la 

computadora personal y a través de la interfase del mencionado 

equipo. 

b) Luego que cada sensor fue adecuadamente programado, se 

procedió a insertar la punta o terminal de cada uno de ellos en el 

interior de la carne, la misma que empacó en las bolsas de 

polietileno y se acondicionaron en los platos o bandejas de plástico, 

tal como se observa en el apéndice No 3. 

e) Los platos y bandejas con las muestras fueron introducidas en el 

freezer del refrigerador tal como se observa en el apéndice No 4. 

Para las mediciones de las tE;}mperaturas y tiempos de proceso, los 

platos o bandejas, con las muestras se acondicionaron 
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aleatoriamente y sin orden alguno, tratando de simular el 

comportamiento del "ama de casa" durante su labor diaria. 

d) Las temperaturas de congelación que se buscaba encontrar en el 

interior de las muestras de carne fue de -18 oc. Como no se tenía 

conocimiento si en el freezer se lograba alcanzar dichas 

temperaturas, se realizaron extracciones de algunas muestras antes 

del tiempo programado para realizar las lecturas. 

e) Concluido el proceso de congelación, las muestras fueron sacadas 

del refrigerador y se procedió a extraer los sensores insertados en la 

carne. Los sensores fueron sometidos a limpieza con una franela con 

alcohol para eliminar los restos de material orgánico (grasa, agua, 

sangre) que pudiesen estar adheridos en cada uno de los sensores y 

así evitar cualquier interferencia que impidiese realizar las lecturas. 

f) El sensor limpio y seco se coloco en la interfase de lectura, 

previamente instalada y conectada a la computadora personal y se 

realizó la lectura, transferencia de la data (del sensor a la PC) y su 

posterior encriptación. La información obtenida la procesó el software 

y generó las gráficas y el reporte de la variación de la temperatura, 

en el interior de la carne, cada 20 segundos, tal se observan en los 

apéndices No 5 y 6. 

g) Se analizó la data obtenida mediante el análisis de varianza con el 1 

y 5% de significancia, mediante un análisis de varianza ANOVA. 
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IV.- RESULTADOS 

4.1.- DE LAS CURVAS DE CONGELACIÓN 

4.1.1.- PARA LA PECHUGA DE POLLO 

En la gráfica N° 4.1 se muestran las curvas de congelación de la pechuga de pollo 

envasadas de bolsas de polietileno de baja densidad de ocho pruebas realizadas, 

en donde se puede observar que la temperatura mínima y máxima promedio en el 

interior de la pechuga fue de -19,90 oc y -27,6 oc, respectivamente. El peso 

promedio de las unidades de pechuga de pollo fue de 250,25 gramos. 

Gráfica N°4.1: Curvas de congelación de la pechuga de pollo 

Curm de cong•la~ión de pechuga de polio cc•n •mp;;que plá;tico 

" 

4.1.2.- PARA LA ENTREPIERNA DE POLLO 

· · En la gráfica N° 4.2 se muestran las curvas de congelación de la entrepierna de 

pollo envasadas en bolsas de polietileno de baja densidad de ocho pruebas 
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realizadas, en donde se puede observar que la temperatura mínima y máxima 

promedio en el interior de la entrepierna fue de -19,70 oc y -24,5 oc, 
respectivamente. El peso promedio de las unidades de la entrepierna de pollo fue 

de 222,62 gramos. 

Gráfica N°4.2: Curvas de congelación de la entrepierna de pollo 

Curm de conge!Jción de on!repi~rna d: pollo en bc•!s• de plástico 

r.-:."Wlr 

.. 
n.,.,. 

4.1.3.- PARA LAS PIERNAS DE POLLO 

En la gráfica N° 4.3 se muestran las curvas de congelación de las piernas de pollo 

de ocho pruebas realizadas, en donde se puede observar que la temperatura 

mínima y máxima promedio en el interior de la pierna fue de -18,60 oc y -24,1 oc, 
respectivamente. El peso promedio de las unidades de pierna de pollo fue de 

146,00 gramos. 
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Gráfica N°4.3: Curvas de con elación de las 

Curvas de cong~!ación de piernas ~e po!!o sin ompzque d~ p!astico 

4.1.4.- PARA LAS ALITAS DE POLLO 

En la gráfica N° 4.4 se muestran las curvas de congelación de las alitas de pollo 

de cinco pruebas realizadas, en donde se puede observar que la temperatura 

mínima y máxima promedio en el interior de la alita fue de -18,50 oc y -23,9 oc, 
respectivamente. El peso promedio de las a litas de pollo fue de 117,40 gramos. 

Gráfica N°4.4: Curvas de congelación de las alitas de pollo 

Curvas de congelacion de a litas de pollo sin empaque plástico 
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4.1.5.- PARA LA CARNE DE COSTILLAS DE CERDO 

En la gráfica N° 4.5 se muestran las curvas de congelación de la carne de costillas 

de cerdo de ocho pruebas realizadas, en donde se puede observar que la 

temperatura mínima y máxima promedio en el interior del pedazo de la costilla de 

cerdo fue de -22,50 oc y -28,1 oc, respectivamente. El peso promedio de las 

costillas de cerdo fue de 250,00 gramos. 

Gráfica N°4.5: Curvas de congelación de la carne de costillas de cerdo 

Cu!Yas de congelacié-n de ,:.c•s!illas d¡; •mdo sin empoqu: plá;!i·~o 

4.1.6.- PARA LA CARNE DE LOMO DE CERDO 

En la gráfica N° 4.6 se muestran las curvas de congelación de la carne de lomo de 

cerdo de ocho pruebas realizadas, en donde se puede observar que la 

temperatura mínima y máxima promedio en el interior del pedazo de lomo de 

cerdo fue de -19,60 oc y -27,8 °C, respectivamente. El peso promedio de las 

piezas de lomo de cerdo fue de 250,00 gramos. 
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Gráfica N°4.6: Curvas de congelación de lomo de cerdo 

Curvas de congelación de lomo de cerdo sin empaqu~ pJjst!oo 

4.1.7.- PARA CARNE MOLIDA DE RES (VACA) 

En la gráfica N° 4. 7 se muestran las curvas de congelación de carne de res (vaca) 

molida envasadas en bolsas de polietileno de baja densidad de ocho pruebas 

realizadas, en donde se puede observar que la temperatura mínima y máxima 

promedio en el interior del pedazo de carne fue de -20,50 oc y -25,60 oc, 
respectivamente. El peso promedio de las piezas de carne de vaca molida fue de 

243,90 gramos. 

Gráfica N°4.7: Curvas de congelación de carne molida de res (vaca) 

CurvJs d~ cong?lación d~ carne de res mofid21 con empaque de p!Jstico 
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4.1.8.- PARA CARNE DE RES (VACA) ENTERA "OSOBUCO" SIN HUESO 

En la gráfica N° 4.8 se muestran las curvas de congelación de carne de res (vaca) 

"osobuco", sin hueso envasadas en bolsas de polietileno de baja densidad de 

ocho pruebas realizadas, en donde se puede observar que la temperatura mínima 

y máxima promedio en el interior de la carne fue de -20,1 O oc y -24,20 oc, 
respectivamente. El peso promedio de las piezas de carne "osobuco" fue de 

235,30 gramos. 

Gráfica N°4.8: Curvas de congelación de carne de vaca (res) entera "osobuco" sin hueso 

Curvas d:: cr·n~~ladón carne de res "oso buce." ~-on ;;mp1que d: p!Jstico 

-v~TJIIII·-.: -!Jlmr.-;.· 

23 

V 
1 



V.- DISCUSIÓN 

5.1. En la gráfica No 4.1 y apéndice N°5.a se observa que los perfiles de las curvas de 

congelación en la pechuga de pollo presentan una pendiente con un perfil similar durante 

las primeras 10:03:00 horas de tratamiento, período en el cuál la temperatura mínima fue 

de -16 oc y la máxima de -26 oc, con un promedio de -21°C. 

En la data de tiempo y temperatura de tratamiento, que se presenta en el apéndice No 6.a, 

se observa que la temperatura de -18 oc, que de acuerdo a lo reportado por la US Meat 

Export Federation es una buena temperatura para mantener la congelación del alimento, 

en el interior de las pechugas de pollo se alcanzó después de 06 horas 24 minutos y 40 

segundos como mínimo y en 11 horas 16 minutos como máximo. 

5.2. En la gráfica No 4.2 y apéndice N°5.b se observa que los perfiles de las curvas de 

congelación en las piezas de entrepierna de pollo presentan una pendiente con un perfil 

similar durante todo el proceso de congelación al que fueron sometidos las muestras. Es 

importante indicar que la pendiente de la indicada curva es similar a la reportada por 

Lawrie, y Orrego, para la congelación lenta. 

Se observó que cuando la entrepierna de pollo estuvo refrigerada _a temperatura de 1 oc, 

la fase de sub enfriamiento tuvo una duración de 33 minutos y el tiempo de la segunda 

fase de congelación o de máxima cristalización del hielo contenido en la carne a una 

temperatura de -1 oc tuvo una duración de 03:21 horas; cuando la entrepierna de pollo 

antes de la congelación tuvo una temperatura de 8°C, la segunda fase se presentó 

después de 01:10 horas de tratamiento, hasta alcanzar una temperatura en el interior de 

la carne de -1 oc, tuvo una duración de 04:28 horas; finalmente cuando al temperatura 

inicial de la entrepierna fue de 35°C la segunda fase se inició después de 02:40 horas de 

tratamiento y tuvo un tiempo de duración de 02:20 horas. Las temperaturas de -1° o 

menores permiten que el agua líquida se transforma en hielo y a ello sigue 

frecuentemente un proceso de sub enfriamiento, tal como lo reporta Martínez et al. 

Para los tres casos indicados, se observó que en la tercera fase o fase de sub 

enfriamiento, las entrepiernas de pollo alcanzaron una temperatura de -20 oc después de 

11 :20 horas de tratamiento. 

En la data de tiempo y temperatura de tratamiento, que se presenta en el apéndice No 6.b, 

se observó que la temperatura de -18 oc en el interior de las entrepiernas de pollo se 
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alcanzó después de 07 horas 17 minutos como mínimo y en 1 O horas 33 minutos y 40 

segundos como máximo. 

Las muestras de las pruebas 1, 4 y 6 se retiraron de los tratamientos de congelación 

después de 1 :30, 2:30 y 11:1 O horas de encontrarse en la fase 111 para evaluar la 

tendencia de la curva, no observándose ninguna anomalía. 

5.3. En la gráfica No 4.3 y apéndice N°5.c se observa que los perfiles de las curvas de 

congelaCión en las piernas de pollo presentan una pendiente con un perfil similar durante 

toda la primera y segunda fase de congelación a una temperatura de -1 oc. De igual 

·manera durante la pendiente de la tercera fase, hasta que se alcanzó -18°C después de 

07:56:20 horas. En las muestras de las pruebas 1 y 3 se observan un incremento de la 

temperatura debidQ posiblemente a que la refrigeradora fue manipulada y la puerta del 

refrigerador fue aperturada durante el proceso de medición. 

En la data de tiempo y temperatura de tratamiento, que se presenta en el apéndice No 6.c 

se observa que la temperatura de -18 oc en el interior de las piernas de pollo de alcanzó 

después de 04 horas 00 minutos y 20 segundos como mínimo y en 07 horas 56 minutos 

20 segundos como máximo. 

5.4. En la gráfica No 4.4 y apéndice N°5.d se observa que los perfiles de las curvas de 

congelación en las alitas de pollo presentan una pendiente con un perfil similar en dos 

pares de muestras - las pruebas 2 con la 4 y las pruebas 3 y 5- durante la tercera fase de 

congelación (fase 111). La prueba 1 presentó un comportamiento anómalo pues luego que 

tuvo un decrecimiento en la gradiente de temperatura, se verificó un incremento en la 

temperatura de aproximadamente 1 O oc, este proceso se repitió posteriormente hasta 

normalizarse a partir de las 11 horas en que la temperatura decreció hasta -23,9 oc. 

En la data de tiempo y temperatura de tratamiento, que se presenta en el apéndice No 6.d, 

se observa que la temperatura en el interior de las alitas de pollo alcanzó los -18 oc, de 

acuerdo a lo recomendado por la US Meat Export Federation, después de transcurridas 

03 horas 21 minutos y 20 segundos como mínimo. 

5.5. En la gráfica No 4.5 y apéndice N°5.e se observa que los perfiles de ocho de las 

nueve curvas de congelación en la carne de costilla de eerdo presentan una pendiente 

con un perfil similar, teniendo como un tiempo de duración de la segunda fase de 
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congelación de 02 horas con 30 minutos; y que después de 08 horas con 17 minutos 

todas las muestras de carne de costilla de cerdo alcanzaron los -18 oc. 

En la data de tiempo y temperatura de tratamiento, que se presenta en el apéndice No 6.e 

se observa que la temperatura de -18 oc en el interior de las costillas de cerdo se alcanza 

después de 04 horas 15 minutos y 20 segundos como mínimo y en 08 horas 21 minutos 

como máximo. 

5.6. En la gráfica No 4.6 y apéndice No5.f se observan los perfiles de las curvas de 

congelación en las ocho muestras de carne de lomo de cerdo que presentan una 

pendiente con un perfil similar durante las dos primeras fases de congelado. La misma 

tendencia se verificó en la fase de sub enfriamiento en siete de las ocho muestras, en la 

restante se observó una pendiente menos pronunciada con la subsecuente disminución 

en la gradiente de temperatura. En las siete primeras muestras de lomo de cerdo se 

alcanzó los -18°C después de 07 horas con 15 minutos de tratamiento. 

En la data de tiempo y temperatura de tratamiento, que se presenta en el apéndice No 6.f 

se observa que la temperatura de -18 oc en el interior de las piezas de carne de lomo de 

cerdo se alcanzó después de 04 horas 41 minutos y 40 segundos como mínimo y en 11 

horas 44 minutos y 40 segundos como máximo. 

5.7. En la gráfica No 4.7 y apéndice N°5.g se observan los perfiles de las curvas de 

congelación de las ocho muestras de carne molida de vaca (res) que presentan una 

pendiente con un perfil similar durante las tres fases de congelación a la que fueron 

sometidos las muestras. Es importante indicar que la pendiente de las indicadas curvas es 

similar a las reportadas por Lawrie y Orrego para la congelación lenta. 

Se observó que inicialmente cuando la pieza de carne molida de vaca estuvo refrigerada 

a temperatura de ooc, la fase de máxima cristalización del hielo se alcanzo después de 21 

minutos y 40 segundos y tuvo una duración de 02:40 horas; cuando la carne molida de 

vaca antes de la congelación tuvo una temperatura de 1 0°C, la segunda fase se alcanzó 

después de 00:45:10 horas de tratamiento y tuvo una duración de 01:15:20 horas; 

finalmente cuando al temperatura inicial de la carne fue de 20oc la indicada fase se 

alcanzó después de 01 :07:00 horas de tratamiento y tuvo una de duración de tratamiento 

de 01 :07:00 horas. 

Para los tres casos indicados, se observó que en la tercera fase o fase de sub 

enfriamiento, las "bolas" de carne molida de vaca (res) alcanzaron una temperatura de -18 
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oc después de 07:41:00 horas de tratamiento como mínimo y en 11:11:20 horas como 

máximo. 

5.8. En la gráfica No 4.8 y apéndice N°5.h se observa que los perfiles de las curvas de 

congelación en la carne de vaca entera "osobuco" presentan una pendiente con un perfil 

similar durante las tres fases de congelación a la que fueron sometidos las muestras, las 

mismas que son similares a las reportadas por Lawrie y Orrego para la congelación lenta. 

Se observó que inicialmente cuando la pieza de carne de vaca "osobuco" estuvo 

refrigerada a temperatura de 3,3°C, la fase de máxima cristalización del hielo se alcanzó 

después de 40 minutos con 40 segundos horas y tuvo una duración de 02:48:20 horas; 

cuando la carne entera de vaca "osobuco" antes de la congelación tuvo una temperatura 

de 09,5°C, la segunda fase se alcanzó después de 01 :07:1 O horas de tratamiento y tuvo 

una duración de 03:40:00 horas; finalmente cuando al temperatura inicial de la carne fue 

de 19,1 oc la indicada fase se alcanzó después de 01 :40:1 O horas de tratamiento y tuvo 

una duración de tratamiento de 03:21:40 horas. 

Para los tres casos indicados, se observó que en la tercera fase o fase de sub 

enfriamiento, las piezas de carne entera de vaca (res) "osobuco" alcanzaron una 

temperatura de -18 oc después de 08:25:20 horas de tratamiento como mínimo y en 

11 :45:20 horas como máximo. 

5.9 Los tiempos en que las piezas de carne de vaca (res) molida y entera, con un peso 

promedio de 240 gramos, alcanzan la temperatura de -18°C son no diferentes con un 

nivel de significancia de 0,01 y 0,05. Por lo tanto, la congelación de la carne de vaca en 

los dos tipos de presentación puede realizarse en las mismas condiciones y se obtendrían 

los mismos resultados. 

5.1 O En las muestras de carne de pechuga, piernas, entrepiernas y alitas de pollo; así 

como en las costillas y lomo de cerdo, y la carne molida y carne entera de vaca (res), se 

observó que en promedio se alcanzó una temperatura de - 22oc después de 11 horas de 

tratamiento en el freezer del refrigerador, con lo que lograría que el 99,9% del agua 

contenida la carne se congele paralizándose la actividad microbiana y enzimática, de 

acuerdo a lo reportado por Brian Covington de A&M Texas University. 
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APENDICE 5.a 

Curvas de congelación en pechuga de pollo 



Centro Experimental Tecnológico 

Curvas ele congeiacñón de pechuga de ¡polllo col!'l empaque ¡pllástico 

40 

30 

20 

Tiempo 

- M3T16461-°C - M3T16461-"C - M3T16461-"C - M3T16461-"C - M3T16480-"C - M3T164BO-•c 

_....., M3T16480-'C ~ ==- ;,;JT1541JO- C 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 04/01/13 08:30:00 
Número de Serie: M3T16461 Lectura Media: -17.18°C Valor Rango: 1-4242 

Lectura Mínima: -27.6 oc Desviación Std: 10.52 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 29.3 oc No. Puntos Leídos 4242 

Read By: Validación Fecha: Original 
Comentarios: Pechuga de pollo 1 RB 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 04/03/13 08:33:00 
Número de Serie: M3T16461 Lectura Media: -12.85 oc Valor Rango: 1-4239 

Lectura Mínima: -20.1 oc Desviación Std: 9.12 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 29.0 oc No. Puntos Leídos 4239 

~ 
Read By: Validación Fecha: Original 

Comentarios: Pechuga de pollo 3RB 

Date Printed: 12/18/13 SW Version: 4.05 Page 1 of 2 



Número de Serie: M3T16461 Lectura Media: -13.42 oc Valor Rango: 1-4459 
Lectura Mínima: -21.9 oc Desviación Std: 9.14 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 33.6 oc No. Puntos Leídos 4459 

Read By: Validación Fecha: Original 
Comentarios: Pechuga de pollo 5RB 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 04/08/13 08:27:00 
Número de Serie: M3T16461 Lectura Media: -16.10°C Valor Rango: 1-4229 

Lectura Mínima: -23.8 oc Desviación Std: 8.79 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 31.1 oc No. Puntos Leídos 4229 

Read By: Validación Fecha: Original 
Comentarios: Pechuga de pollo 7RB 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 04/01/13 08:30:00 
Número de Serie: M3T16480 Lectura Media: -16.16 oc Valor Rango: 1-4241 

Lectura Mínima: -26.9 oc Desviación Std: 10.37 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 28.8 oc No. Puntos Leídos 4241 

Read By: Validación Fecha: Original 
Comentarios: Pechuga de pollo 2RB 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 04/03/13 08:33:00 
Número de Serie: M3T16480 Lectura Media: -12.90 oc Valor Rango: 1-4237 

Lectura Minima: -19.9 oc Desviación Std: 8.87 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 28.2 oc No. Puntos Leídos 4237 

Read By: Validación Fecha: Original 
Comentarios: Pechuga de pollo 4RB 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 04/05/13 08:50:00 
Número de Serie: M3T16480 Lectura Media: -15.07 oc Valor Rango: 1-4453 

Lectura Mínima: -22.8 oc Desviación Std: 8.64 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 32.4 oc No. Puntos Leídos 4453 

Read By: Validación Fecha: Original 
Comentarios: Pechuga de pollo 6RB 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 04/08/13 08:27:00 
Número de Serie: M3T16480 Lectura Media: -16.31 oc Valor Rango: 1-4222 

Lectura Mínima: -24.3 oc Desviación Std: 9.12 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 28.1 oc No. Puntos Leidos 4222 

Read By: Validación Fecha: Original 
Comentarios: Pechuga de pollo 8RB 

Verified By: Date: Prepared By: 

Date Printed: 12/18/13 SW Version: 4.05 Page 2 of 2 



APENDICE 5.b 

Curvas de congelación en entrepierna de pollo 



Centro Experimental Tecnológico 

Curvas de congelación de entrepierna de pollo en bolsa de plástico 

40 

Prueba 1 
30 ~ 

Prueba2 

i! 
20 ¡ 

~ ., 

10 

~ 
Prueba4 

Prueba 6 

-10 

-20 

Tlempo 

- M3T16461-•c - M3T1648D-•c -- M3T16461-"C - MJT164Bo-·c - MJT16461-"C - M3T164BO-"C 

...,.,. MJT16461-"C ·- ...... r,:JJ 16-:ao- e 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 03/22/13 19:20:00 
Número de Serie: M3T16461 Lectura Media: -11.72 oc Valor Rango: 1-2492 

Lectura Mínima: -21.5 oc Desviación Std: 10.13°C Intervalo Lectura: 00:00:20 
Lectura Máxima: 30.5 oc No. Puntos Leídos 2492 

Read By: Validación Fecha: Original 
Comentarios: Entrepierna de pollo 1 RB 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 03/24/13 16:51:00 
Número de Serie: M3T16480 Lectura Media: -10.80 oc Valor Rango: 1-2659 

Lectura Mínima: -20.0 oc Desviación Std: 8.81 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 28.7 oc No. Puntos Leídos 2659 

~ 
Read By: Validación Fecha: Original 

Comentarios: Entrepierna de pollo 4RB 

Date Printed: 11/29/13 SW Version: 4.05 Page 1 of 2 



Número de Serie: M3T16461 Lectura Media: -15.11 oc Valor Rango: 1-4255 
Lectura Mínima: -22.4 oc Desviación Std: 9.71 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 28.8 oc No. Puntos Leídos 4255 

Read By: Validación Fecha: Original 
Comentarios: Entrepierna de pollo 5RB 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 04/06/13 10:13:00 
Número de Serie: M3T16461 Lectura Media: -17.87 oc Valor Rango: 1-8213 

Lectura Mínima: -23.7 oc Desviación Std: 6.43 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 30.9 oc No. Puntos Leídos 8213 

Read By: Validación Fecha: Original 
Comentarios: Entrepierna de pollo 7RB 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/22/13 19:20:00 
Número de Serie: M3T16480 Lectura Media: -11.04 oc Valor Rango: 1-2492 

Lectura Mínima: -22.0 oc Desviación Std: 13.09 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 35.1 oc No. Puntos Leidos 2492 

Read By: Validación Fecha: Original 
Comentarios: Entrepierna de pollo 2RB 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/24/13 16:51:00 
Número de Serie: M3T16461 Lectura Media: -9.49 oc Valor Rango: 1-2661 

Lectura Mínima: -19.7 oc Desviación Std: 8.81 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 29.5 oc No. Puntos Leídos 2661 

Read By: Validación Fecha: Original 
Comentarios: Entrepierna de pollo 3RB 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/26/13 08:26:00 
Número de Serie: M3T16480 Lectura Media: -14.44 oc Valor Rango: 1-4254 

Lectura Mínima: -22.0 oc Desviación Std: 9.69 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 29.0 oc No. Puntos Leídos 4254 

Read By: Validación Fecha: Original 
Comentarios: Entrepierna de pollo 4RB 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 04/06/13 10:13:00 
Número de Serie: M3T16480 Lectura Media: -18.31 oc Valor Rango: 1-8210 

Lectura Mínima: -24.5 oc Desviación Std: 6.57 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 30.2 oc No. Puntos Leidos 8210 

Read By: Validación Fecha: Original 
Comentarios: Entrepierna de pollo 8RB 

Verified By: Date: Prepared By: 

Date Printed: 11/29/13 SW Version: 4.05 Page 2 of 2 



APENDICE 5.c 

Curvas de congelación en piernas de pollo 



Centro Experimental Tecnológico 

CutrVas de congelación de piernas de pollo sin empaque de plastico 

40 

30 

20 

10 

Prueba 6 

-10 

-20 

Prueba 8 

Tiempo 

- M3T16461-"C - M3T1648()."C - M3T16461-"C -=- M3T16461-"C -- M3T16461-"C - M3T164BO-"C 

-M3T16461-"C ..... ·•l,iJ'(tr:i·-'c.O- e 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 02/27/13 08:15:00 
Número de Serie: M3T16480 Lectura Media: -16.83 oc Valor Rango: 1-4204 

Lectura Mínima: -24.1 oc Desviación Std: 6.46°C Intervalo Lectura: 00:00:20 
Lectura Máxima: 29.5 oc No. Puntos Leídos 4204 

Read By: Validación Fecha: Original 
Comentarios: pierna pollo 1 R 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 03/08/13 08:58:00 
Número de Serie: M3T16461 Lectura Media: -12.15°C Valor Rango: 1-1949 

Lectura Mínima: -18.9 oc Desviación Std: 7.41 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 32.9 oc No. Puntos Leídos 1949 

Read By: Validación Fecha: Original 

-~ Comentarios: Pierna de pollo 5R 

Date Printed: 11/29/13 SW Version: 4.05 Page 1 of 2 



Número de Serie: M3T16461 Lectura Media: -16.84 oc Valor Rango: 1-4068 
Lectura Mínima: -23.6 oc Desviación Std: 7.31 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 28.7 oc No. Puntos Leídos 4068 

Read By: Validación Fecha: Original 
Comentarios: Pierna de pollo 7R 

Tipo Lectura: Temperatura Nombre ensayo: DT101 · Hora Inicio: 02/27/13 08:15:00 
Número de Serie: M3T16461 Lectura Media: -16.72 oc Valor Rango: 1-4202 

Lectura Mínima: -24.0 oc Desviación Std: 6.51 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 30.3 oc No. Puntos Leídos 4202 

Read By: Validación Fecha: Original 
Comentarios: pierna pollo 2R 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/01/13 08:30:00 
Número de Serie: M3T16461 Lectura Media: -15.92 oc Valor Rango: 1-4148 

Lectura Mínima: -22.1 oc Desviación Std: 6.03 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 29.9 oc No. Puntos Leídos 4148 

Read By: Validación Fecha: Original 
Comentarios: Pierna de pollo 3R 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/02/13 08:25:20 
Número de Serie: M3T16461 Lectura Media: -16.54 oc Valor Rango: 1-4568 

Lectura Mínima: -20.2 oc Desviación Std: 5.81 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 32.5 oc No. Puntos Leídos 4568 

Read By: Validación Fecha: Original 
Comentarios: Pierna de pollo 4R 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/08/13 08:58:00 
Número de Serie: M3T16480 Lectura Media: -11.68 oc Valor Rango: 1-1950 

Lectura Mínima: -18.6 oc Desviación Std: 7.65 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 32.2 oc No. Puntos Leídos 1950 

Read By: Validación Fecha: Original 
Comentarios: Pierna de pollo 6R 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/11/13 09:03:00 
Número de Serie: M3T16480 Lectura Media: -17.41 oc Valor Rango: 1-4069 

Lectura Mínima: -24.0 oc Desviación Std: 7.00 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 28.4 oc No. Puntos Leídos 4069 

Read By: Validación Fecha: Original 
Comentarios: Pierna de pollo 8R 

Verified By: Date: Prepared By: 

Date Printed: 11/29/13 SW Version: 4.05 Page 2 of 2 



APENDICE 5.d 

Curvas de congelación en alitas de pollo 



Centro Experimental Tecnológico 

C1.1rvas die conge~acñón die a!itas de polio sin empaque plástico 

Tiempo 

- M3T16481~"C - M3T16461-•c - M3T16461-"C - M3T164BO-"C 

- M3T16480-"C 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 03/08/13 21:08:00 
Número de Serie: M3T16480 Lectura Media: -14.49 oc Valor Rango: 1-1776 

Lectura Mínima: -18.8 oc Desviación Std: 6.18 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 31.8 oc No. Puntos Leídos 1776 

Read By: Validación Fecha: Original 
Comentarios: Alita de pollo SR 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/05/13 08:35:00 
Número de Serie: M3T16461 Lectura Media: -14.83 oc Valor Rango: 1-4133 

Lectura Mínima: -23.9 oc Desviación Std: 7.47°C Intervalo Lectura: 00:00:20 
Lectura Máxima: 30.1 oc No. Puntos Leídos 4133 

Read By: Validación Fecha: Original 

~ 
Comentarios: Al ita de pollo 1 R 

n::~tP. PrintP.rl· 12/18/13 SW Version: 4.05 Page 1 of 2 



Número de Serie: M3T16480 Lectura Media: -13.72 oc Valor Rango: 1-3981 
Lectura Mínima: -22.6 oc Desviación Std: 6.49°C Intervalo Lectura: 00:00:20 
Lectura Máxima: 30.0 oc No. Puntos Leídos 3981 

Read By: Validación Fecha: Original 
Comentarios: alita de pollo 3R 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/08/13 21:08:00 
Número de Serie: M3T16461 Lectura Media: -14.23 oc Valor Rango: 1-1778 

Lectura Mínima: -18.5 oc Desviación Std: 6.24 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 31.6 oc No. Puntos Leídos 1778 

Read By: Validación Fecha: Original 
Comentarios: Alita de pollo 4R 

Tipo Lectura: Temperatura Nombre ensayo: DT102 Hora Inicio: 03/06/13 09:30:00 
Número de Serie: M3T16461 Lectura Media: -13.41 oc Valor Rango: 1-3982 

Lectura Mínima: -22.5 oc Desviación Std: 6.53 oc hitervalo Lectura: 00:00:20 
Lectura Máxima: 29.8 oc No. Puntos Leídos 3982 

Read By: Validación Fecha: Original 
Comentarios: alita de pollo 2R 

Verified By: Date: Prepared By: 

Date Printed: 12/18/13 SW Version: 4.05 Page 2 of 2 



APENDICE 5.e 

Curvas de congelación en carne de costilla de cerdo 

r • 



Centro Experimental Tecnológico 

Curvas de congelación de costillas de cerdo sin empaque plástico 

40 

30 r 
L' 
1[ 

~ 
·1 

20 
(¡ 
! 

10 

SJ 

Tiempo 

- M3T1646t-•c - M3T16461-"C - M3T16461-"G - M3T16480-"C - M3T16480-"C - M3T164BO-"C -=- M3T16480-'C 

=--· '33T/t/4d0 'C c::m... M3T16480-"C 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 02/21/13 07:50:00 
Número de Serie: M3T16480 Lectura Media: -18.58 oc Valor Rango: 1-4299 

Lectura Mínima: -23.5 oc Desviación Std: 7.93 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 31.9 oc No. Puntos Leídos 4299 

Read By: Validación Fecha: Original 
Comentarios: Costilla de cerdo 2 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 02/28/13 08:20:00 
Número de Serie: M3T16480 Lectura Media: -16.93 oc Valor Rango: 1-4210 

Lectura Mínima: -23.5 oc Desviación Std: 7.98 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 33.5 oc No. Puntos Leídos 4210 

·~ 
Read By: Validación Fecha: Original 

Comentarios: Costilla de cerdo 2R 
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Número de Serie: M3T16480 Lectura Media: -15.78 oc Valor Rango: 1-4150 
Lectura Mínima: -22.5 oc Desviación Std: 6.51 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 30.2 oc No. Puntos Leídos 4150 

Read By: Validación Fecha: Original 
Comentarios: Costilla de cerdo 3R 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 03/14/13 08:59:00 
Número de Serie: M3T16461 Lectura Media: -18.50 oc Valor Rango: 1-4092 

Lectura Mínima: -28.1 oc Desviación Std: 7.87 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 29.2 oc No. Puntos Leídos 4092 

Read By: Validación Fecha: Original 
Comentarios: Costilla de cerdo 2R 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 03/18/13 09:08:00 
Número de Serie: M3T16480 Lectura Media: -15.82 oc Valor Rango: 1-4124 

Lectura Mínima: -22.6 oc Desviación Std: 7.83 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 26.2 oc No. Puntos Leídos 4124 

Read By: Validación Fecha: Original 
Comentarios: Costilla de cerdo 4RB 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 02/20/13 07:45:00 
Número de Serie: M3T16480 Lectura Media: -19.69 oc Valor Rango: 1-4296 

Lectura Mínima: -24.2 oc Desviación Std: 8.62 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 31.0 oc No. Puntos Leídos 4296 

Read By: Validación Fecha: Original 
Comentarios: Costilla de cerdo 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 02/28/13 08:20:00 
Número de Serie: M3T16461 Lectura Media: -17.19 oc Valor Rango: 1-4208 

Lectura Mínima: -23.4 oc Desviación Std: 7.63 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 30.4 oc No. Puntos Leídos 4208 

Read By: Validación Fecha: Original 
Comentarios: Costilla de cerdo 1 R 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/14/13 08:59:00 
Número de Serie: M3T16480 Lectura Media: -17.85 oc Valor Rango: 1-4091 

Lectura Mínima: -27.9 oc Desviación Std: 8.37 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 29.7 oc No. Puntos Leídos 4091 

Read By: Validación Fecha: Original 
Comentarios: Costilla de cerdo 3R 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/18/13 09:08:00 
Número de Serie: M3T16461 Lectura Media: -16.03 oc Valor Rango: 1-4125 

Lectura Mínima: -23.1 oc Desviación Std: 8.05 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 26.2 oc No. Puntos Leídos 4125 

Read By: Validación Fecha: Original 
Comentarios: Costilla de cerdo 5RB 

-~ ,, Verified By: Date: Prepared By: 

Date Printed: 12/18/13 SW Version: 4.05 Page 2 of 2 



APENDICE 5.f 

Curvas de congelación en carne de lomo de cerdo 



Centro Experimental Tecnológico 

Curvas de congelació111 de lomo de cerdo sin empaque plástico 

40 

30 

20 

10 

Tiempo 

- M3T16461-•c - M3T16461-"C ......;.. M3T16480-"C - M3T184BO-"C - M3T16480-"C - M3T16461-~C 
--=::o M3T16461-"C ........... M3T/6-1dQ- e 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 03/04/13 08:45:00 
Número de Serie: M3T16480 Lectura Media: -15.14 oc Valor Rango: 1-4106 

Lectura Mínima: -23.7 oc Desviación Std: 7.83 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 31.1 oc No. Puntos Leídos 4106 

Read By: Validación Fecha: Original 
Comentarios: Lomo de cerdo 3R 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 03/05/13 08:35:00 
Número de Serie: M3T16480 Lectura Media: -13.05 oc Valor Rango: 1-4134 

Lectura Mínima: -23.6 oc Desviación Std: 8.66 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 29.2 oc No. Puntos Leídos 4134 

-~ Read By: Validación Fecha: Original 
Comentarios: Lomo de cerdo 4R 
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Número de Serie: M3T16480 Lectura Media: -18.24 oc Valor Rango: 1-4050 
Lectura Mínima: -25.3 oc Desviación Std: 8.65 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 30.6 oc No. Puntos Leídos 4050 

Read By: Validación Fecha: Original 
Comentarios: Lomo de cerdo 6R 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 03/15/13 09:06:00 
Número de Serie: M3T16461 Lectura Media: -18.89 oc Valor Rango: 1-4046 

Lectura Mínima: -27.6 oc Desviación Std: 9.46°C Intervalo Lectura: 00:00:20 
Lectura Máxima: 35.0 oc No. Puntos Leídos 4046 

Read By: Validación Fecha: Original 
Comentarios: Lomo de cerdo 7R 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/03/13 10:45:00 
Número de Serie: M3T16461 Lectura Media: -14.92 oc Valor Rango: 1-3786 

Lectura Mínima: -19.6 oc Desviación Std: 7.08 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 31.9 oc No. Puntos Leídos 3786 

Read By: Validación Fecha: Original 
Comentarios: Carne alomo cerdo 1 R 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/04/13 08:45:00 
Número de Serie: M3T16461 Lectura Media: -15.26 oc Valor Rango: 1-4104 

Lectura Mínima: -23.6 oc Desviación Std: 7.65 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 30.9 oc No. Puntos Leídos 4104 

Read By: Validación Fecha: Original 
Comentarios: Lomo de cerdo 2R 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/13/13 09:08:00 
Número de Serie: M3T16461 Lectura Media: -18.80 oc Valor Rango: 1-4045 

Lectura Mínima: -25.5 oc Desviación Std: 8.30 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 31.9 oc No. Puntos Leídos 4045 

Read By: Validación Fecha: Original 
Comentarios: Lomo de cerdo SR 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/15/13 09:06:00 
Número de Serie: M3T16480 Lectura Media: -19.50 oc Valor Rango: 1-4040 

Lectura Mínima: -27.8 oc Desviación Std: 9.47°C Intervalo Lectura: 00:00:20 
Lectura Máxima: 34.3 oc No. Puntos Leidos 4040 

Read By: Validación Fecha: Original 
Comentarios: Lomo de cerdo SR 

Verified By: Date: Prepared By: 

Date Printed: 11/29/13 SW Version: 4.05 Page 2 of 2 



APENDICE 5.g 

Curvas de congelación en carne molida de res (vaca) 



Centro Experimental Tecnológico 

Curvas de congelación de carne de res molida con empaque de plástico 

40 

30 

20 

~ ':~ 
·10 

·20 

Prueba 7 

Tiempo 

- M3T1646t-•c - M3T16480-•c - M3T16461-"C - MJT16480-"C - M3T16461-"C - M3T16480-"C 

~ M3T16461-"C ..,._...,.., i'd~T16120- C 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 03/16/13 08:58:00 
Número de Serie: M3T16461 Lectura Media: -16.64 oc Valor Rango: 1-8416 

Lectura Mínima: -20.7 oc Desviación Std: 6.68 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 32.9 oc No. Puntos Leídos 8416 

Read By: Validación Fecha: Original 
Comentarios: Carne molida vacuno 1 RB 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 03/21/13 08:34:00 
Número de Serie: M3T16461 Lectura Media: -14.39 oc Valor Rango: 1-4222 

Lectura Mínima: -22.1 oc Desviación Std: 10.04 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 31.3 oc No. Puntos Leídos 4222 

~ 
Read By: Validación Fecha: Original 

Comentarios: Carne molida vacuno 3RB 

Date Printed: 11/29/13 SW Version: 4.05 Page 1 of 2 



Número de Serie: M3T16461 Lectura Media: -12.97 oc Valor Rango: 1-4036 
Lectura Mínima: -20.7 oc Desviación Std: 9.03 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 29.8 oc No. Puntos Leídos 4036 

Read By: Validación Fecha: Original 
Comentarios: Carne molida vacuno 5RB 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 03/27/13 08:36:00 
Número de Serie: M3T16461 Lectura Media: -18.21 oc Valor Rango: 1-13190 

Lectura Mínima: -25.6 oc Desviación Std: 6.08 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 31.1 oc No. Puntos Leídos 13190 

Read By: Validación Fecha: Original 
Comentarios: Carne molida 7RB 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/16/13 08:58:00 
Número de Serie: M3T16480 Lectura Media: -16.36 oc Valor Rango: 1-8418 

Lectura Mínima: -20.5 oc Desviación Std: 6.82 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 32.0 oc No. Puntos Leídos 8418 

Read By: Validación Fecha: Original 
Comentarios: Carne molida vacuno 2RB 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/21/13 08:34:00 
Número de Serie: M3T16480 Lectura Media: -13.65 oc Valor Rango: 1-4221 

Lectura Mínima: -21.7 oc Desviación Std: 10.23 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 31.8 oc No. Puntos Leídos 4221 

Read By: Validación Fecha: Original 
Comentarios: Carne molida vacuno 4RB 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/23/13 09:39:00 
Número de Serie: M3T16480 Lectura Media: -13.47 oc Valor Rango: 1-4037 

Lectura Mínima: -21.1 oc Desviación Std: 9.46°C Intervalo Lectura: 00:00:20 
Lectura Máxima: 29.2 oc No. Puntos Leídos 4037 

Read By: Validación Fecha: Original 
Comentarios: Carne molida vacuno 6RB 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/27/13 08:36:00 
Número de Serie: M3T16480 Lectura Media: -17.78 oc Valor Rango: 1-13186 

Lectura Mínima: -25.1 oc Desviación Std: 6.37 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 31.0 oc No. Puntos Leídos 13186 

Read By: Validación Fecha: Original 
Comentarios: Carne molida 8RB 

Verified By: Date: Prepared By: 

DatePrinted: 11/29/13 SW Version: 4.05 Page 2 of 2 



APENDICE S.h 

Curvas de congelación en carne entera de res (vaca) 

"osobuco" sin hueso 



Centro Experimental Tecnológico 

Curvas de congelación carne ele res "osob11.1co" con empaque de piastico 

Tiempo 

- M3T16461-"C - M3T16480-"C - M3T16461-"C - M3T16480-"C - M3T16461-"C - M3T164BO-"C 

~ M3T16461-"C •--· • f.•.'JT'f'H,O-::; 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 03/25/13 08:08:00 
Número de Serie: M3T16461 Lectura Media: -14.86 oc Valor Rango: 1-4281 

Lectura Mínima: -24.2 oc Desviación Std: 10.72 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 27.6 oc No. Puntos Leídos 4281 

Read By: Validación Fecha: Original 
Comentarios: Carne entera vacuno osobuco 3RB 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 03/30/13 10:25:00 
Número de Serie: M3T16461 Lectura Media: -15.73 oc Valor Rango: 1-8200 

Lectura Mínima: -22.4 oc Desviación Std: 7.61 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 30.2 oc No. Puntos Leídos 8200 

Read By: Validación Fecha: Original 

~ 
Comentarios: Osobuco 6rb 
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Número de Serie: M3T16461 Lectura Media: -14.12 oc Valor Rango: 1-4211 
Lectura Mínima: -20.5 oc Desviación Std: 8.18 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 28.0 oc No. Puntos Leídos 4211 

Read By: Validación Fecha: Original 
Comentarios: Osobuco 7RB 

Tipo Lectura: Temperatura Nombre ensayo: DT100 Hora Inicio: 04/09/13 08:34:00 
Número de Serie: M3T16461 Lectura Media: -14.32 oc Valor Rango: 1-4200 

Lectura Mínima: -22.6 oc Desviación Std: 9.81 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 28.7 oc No. Puntos Leídos 4200 

Read By: Validación Fecha: Original 
Comentarios: Osobuco 11 RB 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/25/13 08:08:00 
Número de Serie: M3T16480 Lectura Media: -14.06 oc Valor Rango: 1-4280 

Lectura Mínima: -23.6 oc Desviación Std: 10.52 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 27.8 oc No. Puntos Leídos 4280 

Read By: Validación Fecha: Original 
Comentarios: Carne entera vacuno osobuco 4RB 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 03/30/13 10:25:00 
Número de Serie: M3T16480 Lectura Media: -16.13 oc Valor Rango: 1-8198 

Lectura Mínima: -22.6 oc Desviación Std: 7.40 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 30.4 oc No. Puntos Leídos 8198 

Read By: Validación Fecha: Original 
Comentarios: Osobuco 5RB 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 04/02/13 08:36:00 
Número de Serie: M3T16480 Lectura Media: -13.00 oc Valor Rango: 1-4208 

Lectura Mínima: -20.1 oc Desviación Std: 8.35 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 28.1 oc No. Puntos Leídos 4208 

Read By: Validación Fecha: Original 
Comentarios: Osobuco 8RB 

Tipo Lectura: Temperatura Nombre ensayo: DT101 Hora Inicio: 04/09/13 08:34:00 
Número de Serie: M3T16480 Lectura Media: -15.01 oc Valor Rango: 1-4199 

Lectura Mínima: -22.8 oc Desviación Std: 9.41 oc Intervalo Lectura: 00:00:20 
Lectura Máxima: 28.8 oc No. Puntos Leídos 4199 

Read By: Validación Fecha: Original 
Comentarios: Osobuco 12RB 

Verified By: Date: Prepared By: 

Date Printed: 11/29/13 SW Version: 4.05 Page 2 of 2 



6. Apéndice N° 06: Reporte de temperatura y tiempo de 
medición en el proceso de congelado 
de: 

S.a. Pechuga de pollo 

6.b. Entrepierna del pollo 

6.c. Piernas del pollo 

S.d. Alitas del pollo 

S.e. Carne de costilla de cerdo 

S.f. Carne de lomo de cerdo 

S.g. Carne molida de res (vaca) 

S.h. Carne entera de res (vaca) "osobuco"sin 

hueso 

51 



APENDICE 6.a 

Reporte de temperatura y tiempo de medición en el proceso de 
congelado de pechuga de pollo 



Tiempo y temperatura de congelación de pechuga de pollo con emp,aque plástico 

ReadingTim Sequence DTlOO -"C DTlOO -·e DTJOO -"C onoo -"C DTlOl -·e DTlOl -"C DTlOl -"C DTlOl -·e Mínimo"C Máximo-e Promedio "e Range"C 

00:00:00:00 1 10J! 14.9 10.6 0.2 ... 13:.9 . .. 1 .• 0.2 14.9 8.725 14.7 

00:00:00:20 2 10.8 14.9 10.6 0.2 8.6 H.S 9.4 1.3 0.2 14.9 8.7 14.7 

00:00:00:40 3 10.7 14.8 105 0.2 85 13.8 9.4 1.2 0.2 14.8 8.638 14.6 

00:00:01:00 4 10.7 14.7 ]0.4 0.2 85 13.7 93 1.2 0.2 14.7 8.588 14.5 

00:00:01:10 5 ]0.6 14.7 10.4 0.2 8.5 13.6 9.2 1.1 0.2 14.7 8.538 14.5 

00:00:01:40 6 10.6 14.6 103 0.1 85 13.5 9.2 1.1 0.1 14.6 8.488 14.5 

00:00:02:00 7 105 14.5 10.2 0.1 8.4 HA 9.1 1 0.1 14.5 8.4 14.4 

00:00:02:20 8 105 14.4 10.2 0.1 8.4 133 9 1 0.1 14.4 8363 143 

00:00:02:40 9 10.4 143 10.1 0.1 8.4 133 9 1 0.1 14.3 8.325 14.2 

00:00:03:00 10 10.4 14.2 10 o 83 13.2 8.9 0.9 o 14.2 8.238 14.2 

00:00:03:20 11 103 14.2 10 o 83 13.1 8.S 0.9 o 14.2 8.2 14.2 

00:00:03:40 12 10.2 14.1 9.9 o 8.2 13 8.7 0.8 o 14.1 8.113 14.1 

00:00:04:00 13 10.2 14 9.S o 8.2 12.9 8.7 O .S o 14 8D75 14 

00:00:04:20 14 10.1 13.9 9.7 o 8.1 12.S 8.6 0.7 o 13.9 7.988 13.9 

00:00:04:40 15 10 13.S 9.7 -0.1 8.1 12.7 85 0.7 .{1.1 13.S 7.925 13.9 
00~00:05:00 16 10 13.7 9.6 -<>.1 8.1 12.6 8.4 0.7 -<>.1 13.7 7.875 13.8 

00:00:05:20 17 9.9 13.6 95 -ü.1 8 12.5 83 0.6 -0.1 13.6 7.788 13.7 

00:00:05:40 18 9.8 13.5 9.4 -ü.1 8 12.4 8.3 0.6 -ü.1 135 7.738 13.6 

00:00:06:00 19 9.7 13.4 9.4 -ü.1 7.9 123 8.2 05 -ü.1 13.4 7.663 13.5 
00:00:06:20 20 9.7 133 93 -ü.2 7.9 122 8.1 05 -{).2 13.3 7.6 13.5 

00:00:06:40 21 9.6 13.2 9.2 -{).2 7.S 12.1 8 0.4 -0.2 13.2 7.513 13.4 

00:00:07:00 22 9.5 13.1 9.1 -ü2 7.8 12 7.9 0.4 -{).2 13.1 7.45 13.3 

00:00:07:20 23 9.4 13 9.1 -02 7.7 11.9 7.S 03 -{).2 13 7.375 13.2 

00:00:07:40 24 9.4 12.9 9 -ü3 7.6 11.8 7.S 0.3 -ü.3 12.9 7.313 13.2 

00:00:08:00 25 9.3 12.8 8.9 -0.3 7.6 11.7 7.7 03 -ü.3 12.8 7.25 13.1 

00:00:08:20 26 9.2 12.7 8.S -ü3 75 11.6 7.6 0.2 -ü.3 12.7 7.163 13 
00:00:08;40 27 9.1 12.6 8.7 -0.3 7.5 11.5 7.5 0.2 -0.3 12.6 7.1 12.9 
00:00:09:00 28 9 12.5 8.6 -03 7.4 11.4 7.4 0.1 -{)3 12.5 7.013 12.S 
00:00:09:20 29 8.9 12.4 8.6 -ü3 7.4 113 7.3 0.1 -{)3 12.4 6.963 12.7 

00:00:09:40 30 8.8 123 85 -ü.4 73 11.2 7.2 o -ü.4 123 6.S63 12.7 
00;00:10:00 31 8.8 12.2 8.4 .0.4 7.2 11.1 7.1 o .0.4 12.2 6.8 12.6 

00:00:10:20 32 8.7 12.1 8.3 -ü.4 7.2 11 7 o -ü.4 12.1 6.738 12.5 

00:00:10:40 33 8.6 12 8.2 -0.4 7.1 10.9 6.9 -ü.1 -ü.4 12 6.65 12.4 

00:00:11:00 34 85 11.8 8.1 -ü.4 7.1 10.S 6.S -ü.1 -ü.4 11.8 6.575 12.2 

00:00:11:20 35 8.4 11.7 8.1 -ü.4 7 10.7 6.7 -{).2 -ü.4 11.7 65 12.1 

OO:OO:ll:40 36 83 ll.6 8 -ü.S 6.9 10.6 6.6 -{).2 -{)5 11.6 6.413 12.1 

00:00:12:00 37 8.2 11.5 7!J -ü5 6.9 105 65 -{).2 .05 115 635 12 

00:00:12:20 38 8.1 11.4 7.8 -{)5 6.S 10.4 6.4 -{).3 -{).5 11.4 6.263 11.9 

00:00:12:40 39 8 11.3 7.7 -{)5 6.S 10.3 6.3 -ü.3 -0.5 11.3 6.2 11.8 

00:00:13:00 40 7.9 11.2 7.6 -ü5 6.7 10.2 6.2 -ü.3 -{)5 11.2 6.125 11.7 

00:00:13:20 41 7.8 11.1 7.5 -ü5 6.6 10.1 6.1 -ü.4 -{)5 11.1 6.038 11.6 

00:00:13:40 42 7.8 11 7.4 -<>.6 6.6 10 6 -<>.4 -<>.6 11 5.975 11.6 

00:00:14:00 43 7.7 10.9 7.4 -ü.6 65 9.9 5.9 -ü.4 -ü.6 10.9 5.913 115 

00:00:14:20 44 7.6 10.8 73 -0.6 6.4 9.S 5.S -{)5 -ü.6 10.S 5.825 11.4 

00:00:14:40 45 75 10.7 7.2 -ü.6 6.4 9.6 5.7 -{).5 -ü.6 10.7 5.75 113 

00:00:15:00 46 7.4 105 7.1 -ü.6 63 95 5.6 -{)5 -ü.6 10.5 5.663 11.1 

00:00:15:20 47 73 10.4 7 -ü.6 6.2 9.4 5.5 -ü.6 -ü.6 10.4 5.575 11 

00:00:15:40 48 7.2 10.3 6.9 -ü.7 6.2 9.3 5.4 -ü.6 -ü.7 10.3 55 11 

00:00:16:00 49 7J. 10.2 ... -ü.7 6.1 9.2 53 -ü.6 -0.7 10.2 5.425 10.9 

00:00:16:20 50 7 10.1 6.7 -{).] 6 9.1 5.2 -0.6 -ü.7 10.1 5.35 10.S 

00:00:16:40 51 6.9 10 6.6 -ü.7 6 9 5.1 -ü.6 -{).7 10 5.288 10.7 

00:00:17:00 52 6.8 9.9 65 -ü.7 5.9 8.9 5 -ü.7 -ü.7 9.9 5.2 10.6 

00:00:17:20 53 6.7 9.8 6A -ü.7 5.S ... 4.9 -0.7 -ü.7 9.S 5.125 10.5 

00:00:17:40 54 6.6 9.7 6.4 -ü.7 5.7 8.7 4.9 -ü.7 -ü.7 9.7 5.075 10.4 

00:00:18:00 SS 65 95 63 -ü.S 5.7 8.6 4.7 -ü.7 -0.8 95 4.975 10.3 

00:00:18:20 56 6.4 9.4 6.2 -ü.S 5.6 85 4.7 -{).7 -ü.8 9.4 4.913 10.2 

00;00:18:40 57 6.3 9.3 6.1 .O.l! 5.5 8.4 4.6 -<J.7 -<J.8 "-" 4.838 10.1 

00:00:19:00 58 62 9.2 6 .., .. 5.5 83 4.5 .., .. .., .. 9.2 4.763 10 

00:00:19:20 59 6.1 9.1 5.9 -ü.S 5.4 8.2 4.4 -ü.8 -ü.8 9.1 4.688 9.9 

00:00:19:40 60 6.1 9 5.S -ü.8 53 8.1 43 .., .. -ü.8 9 4.625 9.S 

00:00:20:00 61 6 8.9 5.7 -ü.S 53 8 4.2 -ü.8 -ü.8 8.9 4.563 9.7 

00:00:20:20 62 5.9 8.8 5.7 -ü.8 5.2 7.9 4.1 -ü.8 -0.8 8.8 4.5 9.6 

00:00:20:40 63 5.8 8.7 5.6 -ü.S 5.1 7.8 • -ü.8 .., .. 8.7 4.425 95 

00:00:21:00 64 5.7 8.6 55 -O .S 5.1 7.7 3.9 -ü.8 -ü.8 8.6 4.363 9.4 

00:00:21:20 65 5.6 8.4 5.4 -{).9 5 7.6 3.S .., .. -{).9 8A 4.263 93 

00:00:21:40 66 5.5 8.3 53 -{).9 4.9 7.5 3.7 -{).Jj -{).9 83 4.188 9.2 

00:00:22:00 67 5.4 8.2 52 -0.9 4.9 7.4 3.7 -{).9 -{).9 8.2 4.125 9.1 

00:00:22:20 68 5.4 8.1 5.1 ..... 4.8 7.3 3.6 -<>.9 -().9 8.1 4.063 9 

00:00:22:40 69 5.3 8.1 5 -{).9 4.7 7.2 35 -{).9 -{).9 8.1 4 9 

00:00:23:00 70 5.2 8 5 -{).9 4.7 7.2 3.4 -{).9 -{).9 8 3.963 8.9 

00:00:23:20 71 5.1 7.9 4.9 -ü.9 4.6 7.1 33 -{).9 -0.9 7.9 3.888 8.8 

00;00:23:40 72 5 7.S 4.S -{).9 4.6 7 3.2 -{).9 -{).9 7.S 3.825 8.7 

00:00:24:00 73 4.9 7.7 4.7 -{).9 45 6.9 3.1 -{).9 -{).9 7.7 3.75 8.6 

00:00:24:20 74 4.9 7.6 4.7 -<J.9 45 6.S 3J. -{).9 -{).9 7.6 3.n5 8.5 

00:00:24:40 75 4.S 75 4.6 -{).9 4.4 6.S 3 -{).9 -{).9 75 3.663 8.4 

00:00:25:00 76 4.7 7.4 45 -{).9 4.4 6.7 2.9 -{).9 -{).9 7.4 3.6 8.3 

00:00:25:20 77 4.6 7.4 4.4 -{).9 43 6.6 2.8 -0.9 -{).9 7.4 3.538 8.3 

00:00:25:40 78 4.6 73 4.4 -{).9 43 6.6 2.8 -0.9 -{).9 7.3 3.525 8.2 

00;00:26:00 7.9 4.5 7.2 4.3 -1 4.2 6.5 2.7 -{).!> -l 7.2 3.438 8.2 

00:00:26:20 80 4.4 7.1 43 -1 4.2 6.4 2.6 -{).9 -1 7.1 3388 8.1 

00:00:26:40 81 4.3 7.1 4.2 -1 4.1 63 2.5 -1 -1 7.1 3313 8.1 

00:00:27:00 82 43 7 4.1 -1 4.1 63 25 ·1 -1 7 3.2BB 8 

00:00:27:20 83 4.2 ... 4.1 -1 4.1 62 2.4 -1 -1 ... '3.238 7.9 

00:00:27:40 84 4.1 6.S 4 -1 4 6.1 23 -1 -1 6.8 3.163 7.8 

00:00:28:00 85 4 6.7 4 -1 4 6.1 2.2 -1 -1 6.7 3.125 7.7 

00:00:28:20 86 4 6.7 3.9 -1 3.9 6 2.2 -1 -1 6.7 3.088 7.7 

00:00:28:40 87 3.9 6.6 3.8 -1 3.9 5.9 2.1 -1 -1 6.6 3.025 7.6 

00:00:29:00 88 3.S 6.5 3.S -1 3.S 5.9 2 -1 -1 65 2.975 75 

00:00:29:20 89 3.S 6.5 3.7 -1 3.S 5.S 2 -1 -1 65 2.95 75 

00:00:29:40 90 3.7 6.4 3.7 ·1 3.S 5.7 1.9 -1 -1 6.4 2.9 7.4 

00:00:30:00 91 3.6 63 3.6 -1 3.7 5.7 1.8 -1 -1 6.3 2.838 7.3 

00:00:30:20 92 3.6 6.3 3.6 -1 3.7 5.6 1.8 -1 -1 6.3 2.825 73 

00:00:30:40 93 3.5 6.2 35 -1 3.6 55 1.7 -1 -1 6.2 2.75 7.2 

00:00:31:00 94 3.5 6.1 3.5 -1 3.6 5.5 1.7 -1 -1 6.1 2.738 7.1 

00:00:31:20 95 3.4 6.1 3.4 
_, 

3.5 5.4 1.6 -1 -1 6.1 2.675 7.1 

00:00:31:40 96 3.3 6 3.3 -1 35 5.3 1.5 -1 -1 6 2.613 7 

00:00:32:00 97 33 5.9 33 -1 3.5 5.3 15 -1 -1 5.9 2.6 6.9 

y 
' 



00:00:32:20 98 32 5.9 32 -1 3_4 52 1.4 -1 -1 5.9 2538 6.9 

00;00:32:40 99 32 51J 32 -1 3.4 5.1 1.4 -1 -1 51J 2513 61J 

00;00:33:00 100 3.1 5.7 3.1 -1 33 5.1 13 -1 -1 5.7 2.45 6.7 

00:00:33:20 101 3 5.7 3.1 -1.1 3.3 S 1.3 -1 -1.1 5.7 2.413 6.8 

00:00:33:40 102 3 5.6 3 -1.1 33 4.9 1.2 -1 -1.1 5.6 2.363 6.7 

00:00:34:00 103 2.9 55 3 -1 32 4.9 1.2 -1 -1 55 2.338 6.5 

00:00:34:20 104 2.9 55 2.9 -1.1 3.2 4.8 1.1 -1 -1.1 55 2.288 6.6 

00;00:34:40 lOS 2.8 5.4 2.9 -1.1 3.Z 4.8 1.1 -1 -1.1 5.4 2.163 65 

00:00:35:00 106 21J 5.4 21J -1.1 3.1 4.7 1 -1 -1.1 5.4 2.213 65 

00:00:35:20 107 2.7 53 21J -1.1 3.1 4.6 1 -1 -1.1 53 2.175 6.4 

00:00:35:40 108 2.7 5.2 2.7 -1.1 3 4.6 0.9 -1 -1.1 5.2 2.125 63 

00:00:36:00 109 2.6 52 2.7 -1.1 3 45 0.9 -1 -1.1 5.2 2.1 6.3 

00:00:36:20 110 2.6 5.1 2.6 -1.1 3 45 0.8 -1 -1.1 5.1 2.063 6.2 

00:00:36:40 111 25 5.1 2.6 -1.1 2.9 4.4 0.8 -1 -1.1 5.1 2.025 6.2 

00:00:37:00 112 25 5 2.6 -1.1 2.9 43 0.7 -1 -1.1 S 1.988 6.1 

00:00:37:20 113 2.4 4.9 25 -1.1 2.9 43 0.7 -1 -1.1 4.9 1.95 6 

00:00:37:40 114 23 4.9 25 -1.1 21J 42 0.6 -1 -1.1 4.9 1.9 6 

00:00:38:00 115 23 4.8 2.4 -1.1 21J 4.2 0.6 -1 -1.1 41J 1.875 5.9 

00:00:38:20 116 2.3 4.S 2.4 -1.1 2.S 4.1 0.6 -1 -1.1 4.8 1.863 5.9 

00:00:38:40 117 2.2 4.7 2.3 -1.1 2.7 4 05 -1 -1.1 4.7 1.788 5.8 

00:00:39:00 118 2.1 4.7 23 -1.1 2.7 4 05 -1 -1.1 4.7 1.775 5.8 

00:00:39:20 119 2.1 4.6 2.2 -1.1 2.6 3.9 0.4 -1 -1.1 4.6 1.713 5.7 

00:00:39:40 120 2 4.6 22 -1.1 2.6 3.9 0.4 -1 -1.1 4.6 1.7 5.7 

00:00:40:00 121 2 45 2.1 -1.1 25 31J 0.4 -1 -1.1 45 1.65 5.6 

00:00:40:20 122 2 4.4 2.1 -1.1 25 31J 03 -1 -1.1 4.4 1.625 55 

00:00:40:40 123 1.9 4.4 2.1 -1.1 25 3.7 03 -1 -1.1 4.4 1.6 55 

00:00:41:00 124 1.9 43 2 -1.1 2.4 3.7 03 -1 -1.1 4.3 1.563 5.4 

00:00:41:20 125 1.8 4.3 2 -1.1 2.4 3.6 02 -1 -1.1 43 1.525 5.4 

00:00:41:40 126 1.8 42 1.9 -1.1 23 35 02 -1 -1.1 4.2 1.475 5.3 

00:00:42:00 127 1.7 42 1.9 -1.1 23 35 0.1 -1 -1.1 4.2 1.45 53 

00:00:42:20 128 1.7 4.1 1.9 -1.1 23 3.4 0.1 -1 -1.1 4.1 1.425 52 

00:00:42:40 129 1.6 4.1 1.8 -1.1 2.2 3.4 0.1 -1 -1.1 4.1 1388 5.2 
00:00:43:00 130 ].6 4 l.S -1.1 22 33 0.1 -1 -1.1 4 1.363 5.1 

00:00:43:20 131 15 4 1.7 -1.1 2.1 33 o -1 -1.1 4 1.313 5.1 

00:00:43:40 132 15 3.9 1.7 -1.1 2.1 32 o -1 -1.1 3.9 1.288 S 

00:00:44:00 133 1.4 3.9 1.7 -1.1 2.1 3.2 o -1 -1.1 3.9 1.275 S 

00:00:44:20 134 1.4 3.8 1.6 -1.1 2 3.1 -<l.1 -1.1 -1.1 3.8 1.2 4.9 

00:00:44:40 135 1.4 3.8 1.6 -1.1 2 3.1 -<l.l -1.1 -1.1 3.8 1.2 4.9 

00:00:45:00 136 13 3.7 15 -1.1 2 3 -<l.l -1.1 -1.1 3.7 1.15 4.8 

00:00:45:20 137 13 3.7 15 -1.1 1.9 3 -<l.l -1.1 -1.1 3.7 1.138 4.8 

00:00:45:40 138 1.2 3.6 15 -1.1 1.9 2.9 -<l.2 -1.1 -1.1 3.6 1D88 4.7 

00:00:46:00 139 1.2 3.6 1.4 -1.1 ]jJ 2.9 -<l.2 -1.1 -1.1 3.6 1.063 4.7 

00:00:46:20 140 1.2 35 1.4 -1.1 1.8 2.8 -<l2 -1.1 -1.1 3.5 1.038 4.6 

00:00:46:40 141 1.1 3.5 1.4 -1.1 ]jJ 2.8 -<l3 -1.1 -1.1 35 1.013 4.6 

00:00:47:00 142 1.1 3.4 13 -1.1 1.7 2.7 -0.3 -1.1 -1.1 3.4 0.963 45 

00:00:47:20 143 1 3.4 13 -1.1 1.7 2.7 -<l3 -1.1 -1.1 3.4 0.95 45 

00:00:47:40 144 1 33 13 -1.1 1.7 2.6 -<l3 -1.1 -1.1 33 0.925 4.4 

00;00:48:00 145 0.9 33 12 -1.1 1.6 2.6 -<l3 -1.1 -1.1 33 0.888 4.4 

00:00:48:20 146 0.9 32 1.2 -1.1 1.6 25 -<l.4 -1.1 -1.1 32 0.85 4.3 

00:00:48:40 147 0.9 3.2 1.1 -1.1 1.6 25 -<l.4 -1.1 -1.1 3.2 0.838 4.3 

00:00:49:00 148 0.8 3.1 1.1 -1.1 15 2.4 -<l.4 -1.1 -1.1 3.1 0.788 4.2 

00:00:49:20 149 OJJ 3.1 1.1 -1.1 15 2.4 -<l.4 -1.1 -1.1 3.1 0.788 4.2 

00:00:49:40 ISO OJJ 3 1.1 -1.1 15 23 -<l.4 -1.1 -1.1 3 0.763 4.1 

00:00:50:00 151 0.7 3 1 -1.1 1.4 23 -05 -1.1 -1.1 3 0.713 4.1 

00:00:50:20 152 0.7 2.9 1 -1.1 1.4 23 -<J5 -1.1 -1.1 2.9 0.7 4 

00:00:50:40 153 0.7 2.9 1 -1.1 1.4 22 .05 -1.1 -1.1 2.9 0.688 4 

00:00:51:00 154 0.6 2.9 0.9 -1.1 13 2.2 -<l5 -1.1 -1.1 2.9 0.65 4 

00:00:51:20 155 0.6 2.8 0.9 -1.1 13 2.1 -<l5 -1.1 -1.1 2.8 0.625 3.9 

00:00:51:40 156 0.6 21J 0.9 -1.1 1.3 2.1 -<l.6 -1.1 -1.1 2.8 0.613 3.9 

00:00:52:00 151 05 Z.1 0.8 -1.1 1.3 z -<l.6 -1.1 -1.1 2.1 0563 31J 

00:00:52:20 158 O .S 2.7 OJJ -1.1 12 2 -<l.6 -1.1 -1.1 2.7 055 31J 

00:00:52:40 159 05 2.6 OJJ -1.1 1.2 1.9 -<l.6 -1.1 -1.1 2.6 0525 3.7 

00:00:53:00 160 0.4 2.6 OJJ -1.1 12 1.9 -<l.6 -1.1 -1.1 2.6 0513 3.7 

00:00:53:20 161 0.4 2.6 0.7 -1.1 1.1 1.9 -<l.6 -1.1 -1.1 2.6 0.488 3.7 

00;00:53:40 162 0.4 25 0.7 -1.1 1.1 1.8 -<l.7 -1.1 -1.1 25 0.45 3.6 

00:00:54:00 163 03 25 0.7 -1.1 1.1 1.8 -<l.7 -1.1 -1.1 2.5 0.438 3.6 

00:00:54:20 164 03 2.4 0.6 -1.1 1.1 1.7 -<l.7 -1.1 -1.1 2.4 0.4 3.5 
00:00:54:40 165 03 2.4 0.6 -1.1 1 1.7 -<l.7 -1.1 -1.1 2.4 0.388 3.5 

00:00:55:00 166 02 2.4 0.6 -1.1 1 1.6 -<l.7 -1.1 -1.1 2.4 0363 35 

00:00:55:20 167 0.2 23 0.6 -1.1 1 1.6 -<l.7 -1.1 -1.1 23 035 3.4 

00:00:55:40 168 02 2.3 0.5 -1.1 0.9 1.6 -<1.7 -1.1 -1.1 2.3 0.325 3.4 

00:00:56:00 169 0.2 22 05 -1.1 0.9 15 -<J.8 -1.1 -1.1 2.2 0.288 3.3 

00:00:56:20 170 0.1 2.2 05 -1.1 0.9 15 -<JjJ -1.1 -1.1 2.2 0.275 3.3 

00:00:56:40 171 0.1 2.1 05 -1.1 0.9 1.4 -<JJJ -1.1 -1.1 2.1 0.25 3.2 

00:00:57:00 172 0.1 2.1 0.4 -1.1 OJJ 1.4 -<JjJ -1.1 -1.1 2.1 0225 32 

00:00:57:20 173 0.1 2.1 0.4 -1.1 OJJ 13 -<l.8 -1.1 -1.1 2.1 0.213 32 

00:00:57:40 174 o 2 0.4 -1.1 0.8 13 -<JjJ -1.1 -1.1 2 0.188 3.1 

00:00:58:00 175 o 2 0.4 -1.1 OJJ 12 -<l.8 -1.1 -1.1 2 0.175 3.1 
00:00:58:20 176 o 1.9 0.3 -1.1 0.7 12 -<l.B -1.1 -1.1 1.9 0.138 3 

00:00:58:40 177 o 1.9 03 -1.1 0.7 1.1 -<l.9 -1.1 -1.1 1.9 0.113 3 
00:00:59:00 178 o 1.8 03 -1.1 0.7 1.1 -<l.9 -1.1 -1.1 1.8 0.1 2.9 
DD:OD:59:2D 179 -<l.1 1.8 0.2 -1.1 0.7 1 .().9 -1.1 -1.1 1.8 0.063 2..9 

00:00:59:40 180 -<l.1 1.7 0.2 -1.1 0.6 1 -<J.9 -1.1 -1.1 1.7 0.038 21J 

00:01:00:00 181 -<l.l 1.7 02 -1.1 0.6 0.9 -<l.9 -1.1 -1.1 1.7 0.025 Z1J 

00:01:00:20 182 -<l.1 1.6 02 -1.1 0.6 0.9 -<l.9 -1.1 -1.1 1.6 0.013 2.7 

00:01:00:40 183 -<l.2 1.6 0.1 -1.1 0.6 0.8 -<J.9 -1.1 -1.1 1.6 -0.025 2.7 

00:01:01:00 184 -<l.2 1.6 0.1 -1.1 0.6 0.8 -<l.9 -1.1 -1.1 1.6 -0.025 2.7 
00:01:01:20 185 -<l.2 15 0.1 -1.1 05 0.7 -<l.9 -1.1 -1.1 15 -0.063 2.6 
00:01:01:40 186 -<l.2 15 0.1 -1.1 05 0.7 -<l.9 -1.1 -1.1 1.5 -0.063 2.6 
00:01:02:00 187 -<l.2 1.4 o -1.1 05 0.6 -<l.9 -1.1 -1.1 1.4 -<l.1 25 

00:01:02:20 188 -<l3 1.4 o -1.1 05 0.6 -<l.9 -1.1 -1.1 1.4 -0.113 25 

00:01:02:40 189 -<l3 13 o -1.1 0.4 0.6 -1 -1.1 -1.1 13 -0.15 2.4 

00:01:03:00 190 -<l3 13 o -1.1 0.4 05 -1 -1.1 -1.1 13 -<J.l63 2.4 
00:01:03:20 191 -<l3 1.2 o -1.1 0.4 05 -1 -1.1 -1.1 12 -0.175 2.3 

00:01:03:40 192 -<l3 12 -<l.l -1.1 0.4 05 -1 -1.1 -1.1 1.2 -0.188 2.3 
00:01:04:00 193 -<l.4 1.2 -<l.1 -1.1 0.4 0.4 -1 -1.1 -1.1 1.2 -0.213 2.3 

00:01:04:20 194 -<l.4 1.1 -<J.] -1.1 03 0.4 -1 -1.1 -1.1 1.1 -0.238 22 

00:01:04:40 195 -<l.4 1.1 -<l.l -1.1 03 0.4 -1 -1.1 -1.1 1.1 -0.238 2.2 

00:01:05:00 196 -<l.4 1 -<l2 -1.1 03 0.4 -1 -1.1 -1.1 1 -<J.263 2.1 
00:01:05:20 197 -<l.4 1 -<J.2 -1.1 03 03 -1 -1.1 -1.1 1 -0275 2.1 
00:01:05:40 198 .0.4 0.9 -<J.2 -1.1 03 03 -1 -1.1 -1.1 0.9 -0.288 2 

V 
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00:06:09;00 1108 -15.8 -33 -5.4 -16.4 -6.4 -4 -16.7 -14.7 -16.7 -33 -10338 13.4 

00:06:09:20 ]]09 -15.8 -33 -5.4 -16.5 -6.4 -4 -16.7 -14.8 -16.7 -33 -10363 13.4 

00:06:09:40 1110 -15.9 -33 -5.4 -165 -6.4 -4 -16.8 -14.8 -16.8 -33 -10388 135 
00:06:10:00 1111 -15.9 -3.3 -5.4 -16.5 -6.5 -4 -16.8 -14.8 -16.8 -3.3 -10.4 13.5 

00:06:10:20 1112 -16 -3.4 -5.4 -165 -65 -4 -16.8 -14.8 -16.8 -3.4 -10.425 13.4 

00:06:10:40 1113 -16 -3.4 -55 -16.6 -65 -4.1 -16.9 -14.9 -16.9 -3.4 -10.488 13.5 
00:06:11:00 1114 -16.1 -3.4 -55 -16.6 -6.6 -4.1 -16.9 -14.9 -16.9 -3.4 -10.513 13.5 
OO:U6:II:ZO IllS -16.1 -3.4 -5.5 -16.6 -6.6 -4.1 -16.9 -143 -16.9 -3.4 -10.513 13.5 

00:06:11:40 1116 -16.2 -3.4 -55 -16.6 -6.6 -4.1 -17 -14.9 -17 -3.4 -10538 13.6 

00:06:12:00 1117 -16.2 -3.4 -55 -16.6 -6.7 -4J -17 -15 -17 -3.4 -10.563 13.6 

00:06:12:20 1118 -16.3 -3.4 -5.6 -16.7 -6.7 -4.1 -17 -15 -17 -3.4 -10.6 13.6 

00:06:12:40 1119 -16.3 -35 -5.6 -16.7 -6.7 -42 -17.1 -15 -17.1 -35 -10.638 13.6 

00;06:13:00 1120 -16.4 -35 -5.6 -16.7 -61! -42 -17.1 -15.1 -17.1 -3.5 -10.675 13.6 

00:06:13:20 1121 -16.4 -35 -5.6 -16.7 -6.8 -42 -17.1 -15.1 -17.1 -35 -10.675 13.6 

00:06:13:40 1122 -16.5 -35 -5.6 -16.8 -6.8 -42 -11.1 -15.1 -17.1 -3.5 -10.7 13.6 

00:06:14:00 1123 -16.5 -35 -5.7 -16.8 -6.9 -42 -17.2 -15.2 -17.2 -35 -10.75 13.7 

00:06:14:20 1124 -16.6 -3.5 -5.7 -16.8 -6.9 -43 -17.2 -15.2 -17.2 -35 -10.775 13.7 

00:06:14:40 1125 -16.6 -3.6 -5.7 -16.8 -6.9 -43 -17.2 -15.2 -172 -3.6 -10.788 13.6 
00:06:15:00 1126 -16.7 -3.6 -5.7 -16.8 -7 -17.2 -15.2 -17.2 -3.6 -10.813 13,6 

00:06:15:20 1127 -16.7 -3.6 -5.7 -16.9 -7 -4.3 -17.3 -15.3 -11.3 -3.6 -10.85 13.7 
00:06:15:40 1128 -16.8 -3.6 -5.7 -16.9 -7.1 -4.4 -113 -153 -17.3 -3.6 -10.888 13.7 
00:06:16:00 1129 -16.8 -3.6 -51! -16.9 -1.1 -4.4 -17.3 -15.3 -17.3 -3.6 -10.9 13.7 
00:06:16:20 1130 -16.9 -3.7 -51! -16.9 -7J -4.4 -173 -153 -113 -3.7 -10.925 13.6 

00:06:16:40 1131 -16.9 -3.7 -51! -17 -72 -4.4 -17.4 -15.4 -17.4 -3.7 -10.975 13.7 
00:06:17:00 1132 -16.9 -3.7 -5.8 -17 -72 -45 -17.4 -15.4 -17.4 -3.7 -10.988 13.7 

00:06:17:20 1133 -17 -3.7 -51! -17 -72 -45 -17.4 -15.4 -17.4 -3.7 -11 13.7 

00:06:17:40 1134 -17 -3.7 -51! -17 -73 -45 -17.4 -15.4 -17.4 -3.7 -11.013 13.7 
00:06:18:00 1135 -17.1 -31! -5.9 -17 -73 -45 -17.5 -15.5 -17.5 -3.8 -11.075 13.7 
00:06:18:20 1136 -17.1 -31! -5.9 -17.1 -7.4 -4.6 -17.5 -15.5 -17.5 -3.8 -11.113 13.7 
00:06:18:40 1137 -17.2 -31! -5.9 -17.] -7.4 -4.6 -115 -155 -175 -3.8 -11.125 13.7 

00:06:19:00 1138 -172 -31! -5.9 -17.1 -7.4 -4.6 -175 -15.6 -17.5 -3.8 -11.138 13.7 

00:06:19:20 1139 -173 -3.9 -5.9 -17.1 -75 -4.6 -17.5 -15.6 -17.5 -3..9 -11.175 13.6 
00:06:19:40 1140 -17.3 -3.9 -6 -112 -7.5 -4.7 -17.5 -15.6 -17.5 -3.9 -11.213 13.6 

00:06:20:00 1141 -17.4 -3.9 -6 -17.2 -7.6 -4.7 -17.6 -15.6 -17.6 -33 -11.25 13.7 
00:06:20:20 1142 -17.4 -4 -6 -17.2 -7.6 -4.7 -17.6 -15.7 -17.6 -4 -11.275 13.6 

00:06:20:40 1143 -17.5 -4 -6 -17.2 -7.6 -41! -17.6 -15.7 -11.6 -4 -113 13.6 

00:06:21:00 1144 -17.5 -4 -6 -11.2 -7.7 -41! -17.6 -15.7 -17.6 -4 -11.313 13.6 
00:06:21:20 1145 -17.5 -4 -6 -173 -7.7 -41! -17.6 -15.8 -17.6 -4 -11338 13.6 
00;06:21:40 1146 -17.6 -4.1 -6.1 -173 -71! -4.9 -17.6 -15.8 -17.6 -4.1 -11.4 135 

00:06:22:00 1147 -17.6 -4.1 -6.1 -17.3 -71! -4.9 -11.6 -15.8 -17.6 -4.1 -11.4 135 
00:06:22:20 1148 -17.7 -4.1 -6.1 -173 -71! -4.9 -11.1 -15.8 -17.7 -4.1 -11.425 13.6 

00:06:22:40 1149 -11.1 -42 -6.1 -11.3 -7.9 -5 -17.7 -15.9 -17.7 -4.2 -11.475 135 
00:06:23:00 1150 -17.8 -42 -6.1 -17.4 -7.9 -5 -17.7 -15.9 -17.8 -4.2 -11.5 13.6 

00:06:23:20 1151 -11.8 -42 -6.1 -17.4 -5 -17.7 -15.9 -17.8 -4.2 -11.513 13.6 
00:06:23:40 1152 -17.8 -43 -6.1 -17.4 -8 -5.1 -17.7 -15.9 -17.8 -43 -11S3B 135 
00:06:24:00 1153 -11.9 -43 -62 -17.4 -8.1 -5.1 -17.7 -16 -17.9 -43 -11588 13.6 

00:06:24:20 1154 -17.9 -43 -62 -17.5 -BJ -5J -17.7 -16 -17.9 -43 -11.6 13.6 

00:06:24:40 1155 -18 -4.4 -6.2 -17.5 -82 -5.2 -17.7 -16 -18 -4.4 -11.65 13.6 
00:06:25:00 1156 -18 -4.4 -62 -17.5 -8.2 -5.2 -17.7 -16 -18 -4.4 -11.65 13.6 
00:06:25:20 1157 -18 -4.4 -62 -175 -82 -5.2 -17.7 -16.1 -18 -4.4 -11.663 13.6 
00:06:25:40 1158 -18.1 -45 -62 -17.5 -83 -53 -11.7 -16.1 -18.1 -4.5 -11.713 13.6 
00:06:26:00 1159 -18.1 -45 -62 -17.6 -83 -53 -17.7 -16.1 -18.1 -4.5 -11.725 13.6 
00:06:26:20 1160 -18.2 -4.5 -62 -17.6 -8.4 -53 -17.7 -16.1 -18.2 -4.5 -11.75 13.7 

00:06:26:40 1161 -18.2 -4.6 -63 -17.6 -8.4 -5.4 -17.6 -16.2 -18.2 -4.6 -ll.788 13.6 

00:06:27:00 1162 -183 -4.6 -63 -17.6 -85 -5.4 -17.6 -16.2 -18.3 -4.6 -11.813 13.7 

00:06:27:20 1163 -18.3 -4.7 -63 -17.6 -85 -5A -17.6 -16.2 -18.3 -4,7 -11.825 13.6 
00:06:27:40 1164 -18.4 -4.7 -63 -17.7 -8.6 -5.5 -17.6 -16.2 -18.4 -4.7 -11.875 13.7 
00:06:28:00 1165 -18.4 -4.7 -63 -17.7 -8.6 -55 -115 -16.3 -18.4 -4.7 -11.875 13.7 
00:06:28:20 1166 -18.4 -41! -63 -11.7 -8.7 -55 -115 -16.3 -18.4 -4.8 -11.9 13.6 
00:06:Z8:40 Il67 -18.5 -41! -6.3 -17.7 -8.7 -5.6 -17.5 -16.5 -18.5 -4.8 -ll.9Z5 13.7 

00:06:29:00 1168 -185 -41! -63 -17.7 -81! -5.6 -175 -163 -18.5 -4.8 -11.938 13.7 
00:06:29:20 1169 -18.5 -4.9 -63 -17.8 -81! -5.6 -17.4 -16.4 -18.5 -4.9 -11.963 13.6 
00:06:29:40 1170 -18.6 -4.9 -63 -17.8 -8.9 -5.7 -17.4 -16.4 -18.6 -4.9 -12 13.7 
00:06:30:00 1171 -18.6 -4.9 -6.4 -17.8 -8.9 -5.7 -17.4 -16.4 -18.6 -4.9 -12.013 13.7 
00:06:30:20 11n -18.7 -5 -6.4 -17.8 -9 -5.7 -17.3 -16.4 -18.7 -5 -12.038 13.7 
00:06:30:40 1173 -18.7 -5 -6.4 -17.8 -9 -5.7 -17.3 -16.5 -18.7 -5 -12.05 13.7 
00:06:31:00 1174 -18.7 -5 -6.4 -17.9 -9.1 -51! -17.2 -16.5 -18.7 -5 -12.075 13.7 
00:06:31:20 1175 -18.8 -5.1 -6.4 -17.9 -9.1 -51! -172 -165 -18.8 -5.1 -12.1 13.7 
00:06:31:40 1176 -18.8 -5J -6.4 -17.9 -92 -51! -17.2 -165 -18.8 ~5.1 -12.113 13.7 
00:06:32:00 1177 -18.9 -5.1 -6.4 -17.9 -92 -5.9 -17.1 -16.5 -18.9 -5.1 -12.125 131! 
00:06:32:20 1178 -18.9 -52 -6.4 -17.9 -5.9 -17.1 -16.6 -18.9 -5.2 -12.163 13.7 

00:06:32:40 1179 -19 -52 -6.4 -18 -9.4 -5.9 -17 -16.6 -19 -5.2 -12.188 13.8 
00:06:33:00 1180 -19 -52 -<>.4 -18 ~9.4 -6 -17 -16.6 -19 -5.2 ·12.2 13.8 
00:06:33:20 1181 -19 -52 -6.4 -18 -95 -6 -16.9 -16.6 -19 -5.2 -12.2 13.8 
00:06:33:40 1182 -19.1 -53 -65 -18 -95 -6 -16.9 -16.7 -19.1 -53 -12.25 131! 
00:06:34:00 1183 -19.1 -53 -65 -18 -9.6 -6 -16.8 -16.7 -19.1 -53 -12.25 131! 
00:06:34:20 1184 -19.1 -5.4 -65 -18 -9.6 -6.1 -16.7 -16.7 -19.1 -5.4 -12.263 13.7 

00:06:34:40 1185 -19.2 -5.4 -65 -18.1 -9.7 -6.1 -16.7 -16.7 -192 -5.4 -12.3 131! 
00:06:35:00 1186 -19.2 -5.4 -65 -18.1 -91! -6.1 -16.6 -16.8 -19.2 -5.4 -12.313 13.8 
00:06:35:20 1187 -193 -5.4 -65 -18.1 -91! -62 -16.6 -16.8 -19.3 -5.4 -12.338 13.9 
00:06:35:40 1188 -19.3 -55 -65 -18.1 -9.9 -62 -16.5 -16.8 -193 -55 -12.35 13.8 
00:06:36:00 ll89 -193 -5.5 -65 -18.1 -10 -6.2 -165 -16.8 -193 -55 -12363 131! 
00:06:36:20 1190 -19.4 -55 -65 -18.1 -10 -63 -16.5 -16.9 -19.4 -5.5 -12.4 13.9 
00:06:36:40 1191 -19.4 -5.6 -6.6 -18.2 -10.1 -63 -16.4 -16.9 ·19.4 -5.6 -12.438 131! 
00:06:37:00 1192 -19.4 -5.6 -6.6 -18.2 -10.1 -6.4 -16.4- -16.9 -19.4 -5.6 -12.45 131! 
00:06:37:20 1193 -19.5 -5.6 -6.6 -13.2 -10.2 -6.4 -16.4 -16.9 -19.5 -5.6 -12.475 13.9 
00:06:37:40 1194 -195 -5.7 -6.6 -18.2 -10.3 -6.4 -16.3 -17 -195 -5.7 -12.5 13.8 
00;06:38:00 1195 -19.5 -5.7 -6.6 -18.2 -10.3 -65 -163 -17 -19.5 -5.7 -12.513 13.8 
00:06:38:20 1196 -19.6 -5.7 -6.6 -18.3 -10.4 -65 -163 -17 -19.6 -5.7 -12.55 13.9 
00:06:38:40 1197 -19.6 -51! -6.6 -18.3 -10.5 -65 -16.2 -17 -19.6 -5.8 -12.563 131! 
00:06:39:00 1198 -19.7 -51! -6.7 -18.3 -10.5 -65 -16.2 -17 -19.7 -5.8 -12.588 13.9 
00:06:39:20 1199 -19.7 -5.8 -6.7 -18.3 -10.6 -6.6 -16.2 -17.1 -19.7 -5.8 -12.625 13.9 
00:06:39:40 1200 -19.7 -5.9 -6.7 -183 -10.7 -6.6 -16.2 -17.1 -19.7 -5.9 -12.65 131! 
00:06:40:00 1201 -19.7 -5.9 -6.7 -183 -10.7 -6.7 -16.1 -11.1 -19.7 -5.9 -12.65 13.8 
00:06:40:20 1202 -19.8 -5.9 -6.7 -18.4 -10.8 -6.7 -16.1 -17.1 -19.8 -5.9 -12.688 13.9 
00:06:40:40 1203 -19.8 -6 -6.7 -18.4 -10.9 -6.7 -16.1 -17.2 -19.8 -6 -12.725 13.8 
00:06:41:00 1204 -19.9 .;¡ -6.7 -18.4 -10.9 -6.8 -16.1 -17.2 -19..9 -6 -12.75 13.9 
00:06:41:20 1205 -19.9 -6 -61! -18.4 -11 -61! -16.1 -17.2 -19.9 -6 -12.775 13.9 
00:06:41:40 1206 -19.9 -6.1 -61! -18.4 -11.1 -61! -16 -17.2 -19.9 -6.1 -12.788 131! 
00:06:42:00 1207 -19.9 -6.1 -61! -18.5 -11.1 -6.9 -16 -17.2 -19.9 -6.1 -12.813 131! 
00:06:42:20 1208 -20 -6.1 -61! -18.5 -11.2 -6.9 -16 -173 -20 -6.1 -12.85 13.9 

r 



00:11:12:00 2017 -263 -19.8 -17.1 -175 -25.7 -19.7 -183 -17 -26.3 -17 -20.175 9.3 

00:11:12:20 2018 -26.3 -19.8 -17.1 -17.6 -25.6 -19.6 -183 -17.1 -263 -17.1 -20.175 9.2 

00:11:12:40 2019 -262 -19.8 -17.1 -17.6 -25.6 -19.6 -18.4 -17.1 -26.2 -17.1 -20.175 9.1 

00:11:13:00 2020 -26.1 -19.8 -17.1 -17.6 -25.6 -19.6 -18.4 -17.2 -26.1 -17.1 -20.175 

00:11:13:20 2021 -26.1 -19.8 -17.1 -17.7 -25.5 -19.6 -18.4 -17.2 -26.1 -17.1 -20.175 

00:11:13:40 2022 -26.1 -19.7 -17.1 -17.7 -255 -19.6 -18.4 -17.2 -26.1 -17.1 ·20.163 

00:11:14:00 2023 -26 -19.7 -17.1 -17.8 -25.4 -19.6 -18.4 -17.3 -26 -17.1 -20.163 8.9 

00:11:14:20 2024 -25.9 -19.7 -17.1 -17.8 -25.4 -19.6 -18.4 -17.3 -25.9 -17.1 -20.15 8.8 

00:11:14:40 2025 -25.9 -19.7 -112 -17.8 -253 -195 -18.4 -173 -25.9 -172 -20.138 8.7 

00:11:15:00 2026 -25.8 -19.7 -17.2 -17.9 -25.3 -19.5 -18.4 -17.4 -25.8 -172 -20.15 8.6 

00:11:15:20 2027 -19.7 -112 -17.9 -252 -19.5 -18.4 -17.4 -25.8 -17 2 -20.138 8.6 

00:11:15:40 2028 -25.7 -19.6 -17.2 -17.9 -25.2 -19.5 -18.4 -17.5 -25.7 -172 -20.125 8.5 

00:11:16:00 2029 -25.7 -19.6 -17.2 -18 -25.1 -195 -18.4 -17.5 -25.7 -17.2 -20.125 8.5 

00:11:16:20 2030 -25.6 -19.6 -17.2 -18 -25.1 -19.5 -18.4 -17.5 -25.6 -17.2 -20.113 8.4 

00:11:16:40 2031 -25.6 -19.6 -17.2 -18 -25 -19.4 -185 -17.6 -25.6 -17.2 -20.113 8.4 

00:11:17:00 2032 -255 -19.6 -112 -18.1 -24.9 -19.4 -185 -17.6 -255 -11.2 -20.1 83 

00:11:17:20 2033 -25.4 -19.6 -17.2 -18.1 -24.9 -19A -185 -17.6 -25.4 -17 2 -20.088 8.2 

00:11:17:40 2034 -25.4 -19.6 -11.2 -182 -24.8 -19.4 -18.5 -17.7 -25.4 8.2 

00:11:18:00 2035 -25.3 -19.5 -17.2 -18.2 -24.8 -19.4 -18.5 -17.7 -253 -17.2 -20.075 8.1 

00:11:18:20 2036 -25.3 -195 -17.3 -18.2 -24.7 -19.4 -18.5 -17.7 -25.3 -17.3 -20.075 

00:11:18:40 2037 -25.2 -195 -173 -183 -24.6 -19.4 -185 -17.8 -25.2 -17.3 -20.075 7.9 
00:11:19:00 2038 -25.1 -195 -173 -18.3 -24.6 -19.4 -185 -17.8 -25.1 -17.3 -20.063 7.8 
00:11:19:20 2039 -25.1 -195 -17.3 -183 -245 -19.4 -185 -17.9 -25.1 -173 -20.063 7.8 

00:11:19:40 2040 -25 -19.5 -173 -18.4 -245 -19.4 -185 -17.9 -25 -173 -20.063 7.7 

00:11:20:00 2041 -24.9 -195 -173 -18.4 -24.4 -19.4 -18.5 -17.9 -24.9 -173 -20.038 7.6 

00:11:20:20 2042 -24.9 -195 -173 -18.4 -24.3 -193 -18.5 -18 -24.9 -173 -20.025 7.6 

00:11:20:40 2043 -24.8 -195 -17.3 -185 -24.2 -19.3 -18.6 -18 -24.8 -17.3 -20.025 7.5 
00:11:21:00 2044 -24.7 -195 -17.3 -185 -24.2 -19.3 -18.5 -18.1 -24.7 -17.3 -20.013 7.4 

00:11:21:20 2045 -24.6 -19.4 -173 -18.6 -24.1 -19.3 -18.6 -18.1 -24.6 -17.3 -20 7.3 
00:11:21:40 2046 -24.6 -19.4 -113 -18.6 -24.1 -193 -18.6 -18..1 -173 -20 13 
00:11:22:00 2047 -24.5 -19.4 -17.4 -18.6 ·24 -19.3 -18.6 -182 -24.5 -17.4 -20 7.1 

00:11:22:20 2048 -245 -19.4 -17.4 -18.7 -23.9 -193 -18.6 -18.2 -245 -17.4- -20 7.1 
00:11:22:40 2049 -24.4 -19.4 -17.4 -18.7 -23.8 -193 -18.6 -182 -24.4 -17.4 -19.975 

00:11:23:00 2050 -24.3 -19.4 -17.4 -18.7 -23.8 -19.3 -18.6 -18.3 -24.3 -17.4 -19.975 6.9 

00:11:23:20 2051 -24.2 -19.4 -17.4 -18.8 -23.7 -19.3 -18.6 -18.3 -24.2 -17.4 -19.963 6.8 

00:11:23:40 2052 -24.2 -19.4 -17.4 -18.8 -23.7 -19.3 -18.6 -18.3 -24.2 -17.4 -19.963 6.8 
00:11:24:00 2053 -24.1 -19.4 -17.4 -18.8 -23.6 -19.3 -18.6 -18.4 -24.1 -17.4 -19.95 6.7 
00:11:24:20 2054 -24 -19.4 -17.4 -18.9 -23.5 -19.2 -18.6 -18.4 -24 -17A -19.925 6.6 
00:11:24;40 2055 -23.9 -19.4 -17.4 -18.9 -235 -19.2 -18.6 -18.4 -23.9 -17.4 -19.913 6.5 
00:11:25:00 2056 -23.8 -19.4 -17.4 -18.9 -23.4 -19.2 -18.6 -185 -23.8 -17.4 -19.9 6.4 
00:11:25:20 2057 -23.7 -193 -17.4 -19 -232 -19.2 -18.6 -18.5 -23.7 -17.4 -19.863 63 
00:11:25:40 2058 -23.6 -19.3 -17.4 -19 -23.1 -19.2 -18.7 -18.5 -23.6 -17.4 -19.85 6.2 

00:11:26:00 2059 -23.4 -19.3 -17.4 -19 -23 -19.2 -18.7 -18.6 -23.4 -17.4 -19.825 

00:11:26:20 2060 -23.3 -19.3 -175 -19.1 -22.9 -19.2 -18.7 -18.6 -23.3 -17.5 -19.825 5.8 

00:11:26:40 20fil -23.1 -19.3 -17.5 -19.1 -22.7 -192 -18.7 -18.6 -23.1 -17 5 -19.775 5.6 
00:11:27:00 2062 -23 -19.3 -115 -19.1 -22.6 -19.2 -18.7 -18.7 -23 -17.5 -19.763 5.5 

00:11:27:20 2063 -22.8 -19.3 -115 -19.2 -22.5 -192 -18.7 -18.7 -22.8 -17 5 -19.738 53 
00:11:27:40 2064 -22.6 -19.3 -17.5 -1Sl.2 -22.3 -19.1 -18.7 -18.8 -22.6 -115 -19.688 5.1 
00:11:28:00 2065 -22.4 -19.3 -115 -19.3 -22.2 -19.1 -18.7 -18.8 -22.4 -175 -19.663 4.9 
00:11:28:20 2066 -22.3 -193 -175 -193 -22.1 -19.1 -18.7 -18.8 -223 -17 5 -19.638 4.8 
00:11:28:40 2067 -22.1 -19.3 -175 -19.3 -21.9 -19.1 -18.7 -18.9 -22.1 -17.5 -19.6 4.6 
00:11:29:00 2068 -21.9 -19.2 -115 -19.4 -21.8 -19.1 -18.7 -18.9 -21.9 -17.5 -19.563 4.4 
00:11:29:20 2069 -21.8 -192 -175 -19.4 -21.7 -19.1 -18.8 -18.9 -21.8 -175 -1955 43 

00:11:29:40 2070 -21.6 -19.2 -115 -19.4 -21.6 -19.1 -18.8 -19 -21.6 -175 -19525 4.1 
00:11:30:00 2071 -215 -19.2 -175 -195 -215 -19 -18.& -19 -215 -17.5 -19.5 
00:11:30:20 2072 -21.3 -19.2 -17.5 -19.5 -21.4 -19 -18.8 -19 -21.4 -17.5 -19.463 3.9 
00:11:30:40 2073 -21.2 -19.2 -175 -19.5 -21.3 -19 -18.8 -19.1 -21.3 -17.5 ·19.45 3.8 
00:11:31:00 2074 ·21.1 -19.2 -17.6 -19.6 -21.2 -19 -18.8 -19.1 -21.2 -17.6 -19.45 3.6 
00:11:31:20 2075 -20.9 -19.2 -17.6 -19.6 -21.1 -19 -18.8 -19.1 -21.1 ·11.6 -19.413 3.5 
00:11:31:40 2076 -20.8 -19.1 -17.6 -19.6 ·Zl -19 -18.8 -19.2 -Zl -17.6 -19.388 3.4 

00:11:32:00 2077 -20.7 -19.1 -17.6 -19.7 -20.9 -18.9 -18.8 -19.2 -20.9 -17.6 -19363 33 

00:11:32:20 2078 -20.5 -19.1 -17.6 -19.7 -20.9 -18.9 -18.8 -19.2 -20.9 -17.6 -19.338 33 
00:11:32:40 2079 -20.4 -19.1 -17.6 -19.7 -20.8 -18.9 -18.& -193 -20.8 -17.6 -19325 3.2 
00:11:33:00 2080 -20.3 -19.1 -17.6 -19.7 -20.7 -18.9 -18.9 -19.3 -20.7 -17.6 -19.313 3.1 
00:11:33:20 2081 -20.2 -19.1 -17.6 -19.8 -20.7 -18.9 -18.9 -19.3 -20.7 -17.6 -19.313 3.1 
00:11:33:40 2082 -20.1 -19 -17.6 -19.8 -20.6 -18.9 -18.9 -19.4 -20.6 -17.6 -19.288 
00:11:34:00 2083 -20 -19 -17.7 -19.9 -205 -18.9 -18.9 -19.4 -20.5 -17.7 -19.288 2.8 
00:11:34:20 2084 -19.9 -19 -17.7 -19.9 -20.4 -18.8 -18.9 -195 -20.4 -17.7 -19.263 2.7 
00:11:34:40 2085 -19.8 -19 -17.7 -19.9 -20.4 -18.8 -18.9 -195 -20.4 -17.7 -19.25 2.7 
00:11:35:00 2086 -19.7 -19 -17.7 -19.9 -203 -18.8 -18.9 -19.5 -203 -17.7 -19.225 2.6 
00:11:35:20 2087 -19.6 -19 -17.7 -20 -20.3 -18.8 -18.9 -195 -20.3 -17.7 -19.225 2.6 
00:11:35:40 2088 -19.5 -19 -17.7 -20 -20.2 -18.8 -19 -19.6 -20.2 -17.7 -19.225 2.5 
00:11:36:00 1089 -19.5 -18.9 -17.7 -20 -20.1 -18.7 -19 -19.6 -20.1 -17.7 -19.188 2.4 
00:11:36:20 2090 -19.4 -18.9 -17.7 -20.1 -20.1 -18.7 -19 -19.7 -20.1 -17.7 -19.2 2.4 
00:11:36:40 2091 -193 -18.9 -17.7 -20.1 -20 -18.7 -19 -19.7 -20.1 -17.7 -19.175 2.4 
00:11:37:00 2092 -19.2 -18.9 -17.8 -20.1 -20 -18.7 -19 -19.7 -20.1 -17.8 -19.175 23 
00:11:37:20 2093 -192 -18.9 -17.8 -202 -19.9 -18.6 -19 -19.7 -20.2 -17.8 -19.163 2.4 
00:11:37:40 2094 -19.1 -18.8 -17.8 -202 -19.9 -18.6 -19 -19.8 -20.2 -17.8 -19.15 2.4 
00:11:38:00 2095 -19 -18.8 -17.8 -20.2 -19.9 -18.6 -19 -19.8 -20.2 -17.8 -19.138 2.4 
00:11:38:20 2096 -19 -18.8 -17.8 -203 -19.8 -18.6 -19.1 -19.8 -20.3 -17.8 -19.15 2.5 
00:11:38:40 2097 -18.9 -18.8 -17.8 -10.3 -19.8 -18.6 -19.1 -19.9 -10.3 -17.8 -19.15 2.5 
00:11:39:00 2098 -18..9 -18.8 -17..9 -203 -19.7 -18.5 -19.1 -19..9 -203 -l7.9 -19.l38 2.4 
00:11:39:20 2099 -18.8 -18.7 -17.9 -lOA -19.7 -185 -19.1 -19.9 -20.4 -17.9 -19.125 2.5 
00:11:39:40 2100 -18.8 -18.7 -17.9 -20.4 -19.7 -185 -19.1 -20 -20.4 -17.9 -19.138 2.5 
00:11:40:00 2101 -18.7 -18.7 -17.9 -lOA -19.6 -18.4 -192 -20 -20.4 -17.9 -19.113 2.5 
00:11:40:20 2102 -18.7 -18.7 -17.9 -lOA -19.6 -18.4 -192 -20 -20.4 -17.9 -19.113 2.5 
00:11:40:40 2103 -18.6 -18.6 -17.9 -205 -195 -18.4 -19.2 -20.1 -205 -17.9 -19.1 2.6 
00:11:41:00 2104 ·18.6 -18.6 -17.9 -205 -19.5 -18.4 -19.2 -20.1 -20.5 -17.9 -19.1 2.6 
00:11:41:20 2105 -185 -18.6 -18 -205 -195 -19.2 -20.1 -20.5 -18 -19.088 2.5 
00:11:41:40 2106 -185 -18.6 -18 -20.6 -19:S -18.3 -19.3 -20.2 -20.6 -18 -19.125 2.6 
00:11:42:00 2107 -185 -185 -18 -20.6 -19.4 -183 -193 -20.2 ·20.6 -18 -19.1 2.6 
00:11:42:20 2108 -18.4 -18.5 -18 -20.6 -19.4 -18.2 -193 -20.2 -20.6 -18 -19.075 2.6 
00:11:42:40 2109 -18.4 -185 -18 -20.7 -19.4 -182 -193 -203 -20.7 -18 -19.1 2.7 
00:11:43:00 2110 -18.4 -18.4 -18 -20.7 -19.3 -18.2 -193 -20.3 -20.7 -18 -19.075 2.7 
00:11:43:20 2111 -18.3 -18.4 -18.1 -20.7 -19.3 -18.1 -19.3 -203 ·20.7 -18.1 -19.063 2.6 
00:11:43:40 2112 -18.3 -18.4 -18.1 -20.7 -193 -18.1 -19.4 -20.3 -20.7 -18.1 -19.075 2.6 
00:11:44:00 2113 -183 -18.4 -18.1 -20.8 -193 -18.1 -19.4 -20.4 ·20.8 -18.1 -19.1 2.7 
00:11:44:20 2114 -18.3 -18.3 -18.1 -20.8 -192 -18 -19.4 -20.4 -20.8 -18 -19.063 2.8 
00:11:44:40 2115 -182 -183 -18.1 -20.8 -19.2 -18 -19.4 -20.4 -20.8 -18 -19.05 2.8 
00:11:45:00 2116 ~18.2 -183 -18.1 -20.8 -192 -18 -19.5 -20.5 -20.8 -18 -19D75 2.8 
00:11:45:20 2117 -18.2 -18.2 -18.2 -20.9 -19.2 -17.9 -195 -205 -20.9 -17.9 -19.075 



APENDICE 6.b 

Reporte de temperatura y tiempo de medición en el proceso de 
congelado de entrepierna de pollo 

r 



Tiempo y temperatura de congelado de entrepiernas de pollo en bolsa de plástico 

ReadingTim Sequence DTIOO -"C DTlOl -"C DTIOO -·e 01100 -"C 01101 -·e DTIOO --e 01101 -"C DTlOl -·e Mínirno"C Max:imo"C Promedio"C Range"C 

00:00:00:00 8.4 13.2 -1 3:5.1 12.6 0.7 -1 as.t 9.26.:1 36.1 

00:00:00:20 8.3 3.1 13.1 -1 34.9 125 0.7 -1 34.9 9.2 35.9 

00:00:00:40 8.3 13 -1 34.8 1.9 12.4 0.7 -1 34.8 9.138 35.8 

00:00:01:00 8.2 2.9 12.9 -1 34.6 1.9 12.4 0.7 -1 34.6 9.075 35.6 

00:00:01:20 8.1 2.9 12.8 -1 34.4 1.9 123 0.6 -1 34.4 35.4 

00:00:01:40 8.1 2.8 12.7 -1 343 1.8 12.2 0.6 -1 343 8.938 353 

00:00:02:00 2.8 12.6 -1 34.1 1.8 12.1 0.6 -1 34.1 8.875 35.1 

00:00:02:20 2.7 125 -1 33.9 1.7 12 0.6 -1 33.9 8.8 34.9 
00:00:02:40 7.9 2.7 12.4 -1 33.8 1.7 12 05 -1 33.8 8.75 34.8 

00:00:03:00 10 7.8 2.6 123 -1 33.6 1.6 11.9 05 -1 33.6 8.663 34.6 

00:00:03:20 11 7.8 2.6 12.2 -1 33.4 1.6 11.8 05 -1 33.4 8.613 34.4 

00:00:03:40 12 7.7 25 12.1 -1 333 1.6 11.7 05 -1 333 855 34.3 

00:00:04:00 13 7.7 25 12.1 -1 33.1 15 11.7 0.4 -1 33.1 85 34.1 

00:00:04:20 14 7.6 2.4 12 -1 33 15 11.6 0.4 -1 33 8.438 34 

00:00:04:40 15 7.6 2.4 11.9 -1 32.8 15 115 0.4 -1 32.8 8388 33.8 

00:00:05:00 16 75 23 11.8 -1 32.6 1.4 11.4 0.4 -1 32.6 8.3 33.6 

00:00:05:20 17 7.4 23 11.7 -1 325 1.4 11.4 0.3 -1 32.5 8.25 33.5 

00:00:05:40 18 7.4 23 11.6 -1 323 13 11.3 03 -1 32.3 8.188 33.3 

00:00:06:00 19 7.3 2.2 11.6 -1 32.1 1.3 11.2 03 -1 32.1 8.125 33.1 
00:00:06:20 20 73 2.2 115 -1 31.9 13 11.2 03 -1 31.9 8.088 32.9 

00;00:06:40 21 7.2 2.1 11.4 -1 31.8 1.2 11.1 0.2 -1 31.8 32.8 

00:00:07:00 22 7.1 2.1 113 -1 :n.6 1.2 11 0.2 -1 31.6 7.938 32.6 

00:00:07:20 23 7.1 11.2 -1 31.4 1.2 10.9 0.2 -1 31.4 7.875 32.4 

00:00:07:40 24 11.2 -1 31.2 1.1 10.9 0.2 -1 31.2 7.825 32.2 

00:00:08:00 25 1.9 11.1 -1 31 1.1 10.8 0.1 -1 31 7.75 32 

00:00:08:20 26 6.9 1.9 11 -1 30.8 1.1 10.7 0.1 -1 30.8 7.688 31.8 
00:00;08:40 lo.9 10.6 3()_6 7.613 31.6 

00:00:09:00 28 6.8 1.8 10.8 -1 30.4 10.6 0.1 -1 30.4 7563 31.4 

00:00:09:20 29 6.7 1.8 10.8 -1 30.2 105 0.1 -1 30.2 7513 31.2 

00:00:09:40 30 6.6 1.7 10.7 -1 30 0.9 10.4 -1 30 7.413 31 
00:00:10:00 31 6.6 1.7 10.6 -1 29.8 0.9 10.4 -1 29.8 7.375 30.8 

00:00:10:20 32 6.5 1.7 105 -1 29.6 0.9 103 -1 29.6 7.313 30.6 

00:00:10:40 33 6.4 1.6 105 -1 29.4 0.8 10.2 -1 29.4 7.238 30.4 

00:00:11:00 34 6.4 1.6 10.4 -1 29.2 0.8 10.1 -0.1 -1 29.2 7.175 30.2 

00:00:11:20 35 63 15 103 -1 29 0.8 10.1 -0.1 -1 29 7.113 30 

00:00:11:40 36 6.2 15 10.2 -1 28.8 0.7 10 -0.1 -1 28.8 7.038 29.8 

00:00:12:00 37 6.2 15 10.2 -1 28.7 0.7 9.9 -0.1 -1 28.7 7.013 29.7 

00:00:12:20 38 6.1 1.4 10.1 -1 285 0.7 9.9 -0.1 -1 285 6.95 295 
00:00:12:40 39 1.4 10 -1 283 0.6 9.8 -0.2 -1 28.3 6.863 29.3 

00:00:13:00 40 13 9.9 -1 28.1 0.6 9.7 -0.2 -1 28.1 6.8 29.1 

00:00:13:20 41 5.9 1.3 9.9 -1 27.9 0.6 9.7 -0.2 -1 27.9 6.763 28.9 

OO:OO:H:40 42 5.8 13 9.8 -1 27.7 0.6 9.6 -0.2 -1 27.7 6.7 28.7 

00:00:14:00 43 5.8 1.2 9.7 -1 275 05 95 -03 -1 275 6.613 285 

00:00:14:20 44 5.7 1.2 9.6 -1 273 05 9.4 -03 -1 273 655 283 

00:00:14:40 45 5.6 1.2 9.6 -1 27.1 05 9.4 -03 -1 27.1 6513 28.1 

00:00:15:00 46 55 1.1 95 -1 26.9 0.4 93 -0.3 -1 26.9 6.425 27.9 
00:00:15:20 47 55 1.1 9.4 -1 26.7 0.4 9.2 -03 -1 26.7 6.375 27.7 

00:00:15:40 48 5.4 1.1 9.4 -1 265 0.4 9.2 -03 -1 265 6.338 27.5 
00:00:16:00 49 5.3 93 -1 263 0.4 9.1 -0.4 -1 26.3 6.25 27.3 
00:00:16:20 50 53 9.2 -1 26.1 03 -0.4 -1 26.1 6.188 27.1 

00:00:16:40 51 5.2 9.1 -1 25.9 03 -0.4 -1 25.9 6.138 26.9 

00:00:17:00 52 5.1 0.9 9.1 -1 25.7 03 8.9 -0.4 -1 25.7 6.075 26.7 
00:00:17:20 53 5.1 0.9 -1 255 0.3 ... .QA -1 255 6D2S 265 

00:00:17:40 54 0.9 8.9 -1 253 03 8.7 -05 -1 25.3 5.95 26.3 
00:00:18:00 55 4.9 0.9 8.8 -1 25.2 0.2 8.6 -05 -1 25.2 5.888 26.2 
00:00:18:20 56 4.9 0.8 8.8 -1 25 0.2 8.6 -05 -1 25 5.85 26 

00:00:18:40 57 4.8 0.8 8.7 -1 24.8 0.2 85 -05 -1 24.8 5.788 25.8 
00:00:19:00 58 4.7 0.8 8.6 -1 24.6 0.2 8.4 -05 -1 24.6 5.ns 25.6 
00:00:19:20 59 4.7 0.7 85 -1 24.4 0.1 83 -0.6 -1 24.4 5.638 25.4 

00:00:19:40 60 4.6 0.7 8.4 -1 24.2 0.1 8.2 -0.6 -1 24.2 5575 25.2 
00:00:20:00 61 4.5 0.7 8.3 -1 24 0.1 8.1 -0.6 -1 24 5.513 25 
00:00:20:20 62 45 0.6 8.2 -1 23.8 0.1 -0.6 -1 23.8 5.45 24.8 
00:00:20:40 63 4.4 0.6 8.1 -1.1 23.6 7.9 -0.6 -1.1 23.6 5.363 24.7 
00:00:21:00 64 43 0.6 8.1 -1 235 7.8 -0.7 -1 23.5 5.325 245 
00:00:21:20 65 43 0.6 -1 233 7.7 -0.7 -1 233 5275 243 
00:00:21:40 66 4.2 0.5 7.9 -1 23.1 7.6 -0.7 -1 23.1 5.2 24.1 
00:00:22:00 67 4.1 05 7.8 -1.1 22.9 .7.6 -0:1 -1.1 22.9 5.138 24 

00:00:22:20 68 4.1 05 7.7 -1.1 22.7 75 -0.7 -1.1 22.7 5.088 23.8 
00:00:22:40 69 05 7.6 -1.1 225 -0.1 7.4 -0.7 -1.1 225 5.013 23.6 
00:00:23:00 70 3.9 0.4 75 -1.1 22.4 -0.1 73 -0.8 -1.1 22.4 4.938 235 
00:00:23:20 71 3.9 0.4 7.4 -1.1 22.2 -0.1 7.2 -0.8 -1.1 22.2 4.888 23.3 
00:00:23:40 72 3.8 0.4 7.2 -1.1 22 -0.1 7.1 -0.8 -1.1 22 4.813 23.1 
00:00:24:00 73 3.8 0.4 7.1 -1.1 21.8 -0.1 -0.8 -1.1 21.8 4.763 22.9 
00:00:24:20 74 3.7 0.4 -1.1 21.7 -0.2 6.9 -0.8 -1.1 21.7 4.7 22.8 
00:00:24:40 75 3.6 03 6.9 -1.1 215 -0.2 6.8 -0.9 -1.1 215 4.613 22.6 
00:00:25:00 76 3.6 0.3 6.8 -1.1 213 -0.2 6.7 -0.9 -1.1 21.3 4.563 22.4 
00:00:25:20 77 35 0.3 6.7 -1.1 21.1 -0.2 6.6 -0.9 -1.1 21.1 4.5 22.2 
00:00:25:40 78 3.4 03 6.6 -1.1 21 -0.2 65 -0.9 -1.1 21 4.45 22.1 
00:00:26:00 79 3.4 0.2 6.5 -1.1 JO..B -<U 6.4 .u<! -l.l JO..B 4388 21.9 

00:00:26:20 80 33 0.2 6.4 -1.1 20.6 -03 63 -1 -1.1 20.6 43 21.7 
00:00:26:40 81 3.3 0.2 6.3 -1.1 20.4 -03 6.2 -1 -1.1 20.4 4.25 215 
00:00:27:00 82 3.2 0.2 6.2 -1.1 203 -03 6.1 -1 -1.1 203 4.2 21.4 
00:00:27:20 83 3.1 0.2 6.1 -1.1 20.1 -03 -1 -1.1 20.1 4.138 21.2 
00:00:27:40 84 3.1 0.1 -1.1 19.9 -03 5.9 -1 -1.1 19.9 4.075 21 
00:00:28:00 85 0.1 5.9 -1.1 19.8 -03 5.9 -1 -1.1 19.8 4.038 20.9 
00:00:28:20 86 0.1 5.8 -1.1 19.6 -0.4 5.8 -1 -1.1 19.6 3.975 20.7 
00:00:28:40 87 2.9 0.1 5.7 -1.1 19.4 -0.4 5.7 -1 -1.1 19.4 3.913 205 
00:00:29:00 88 2.9 0.1 5.6 -1.1 193 -0.4 5.6 -1 -1.1 193 3.875 20.4 
00:00:29:20 89 2.8 o 55 -1.1 19.1 -0.4 55 -1 -1.1 19.1 3.8 20.2 
00:00:29:40 90 2.7 5.4 18.9 -0.4 5.4 -1 -1.1 18.9 3.738 20 
00:00:30:00 91 2.7 5.3 -1.1 18.8 -0.4 5.3 -1 -1.1 18.8 3.7 19.9 
00:00:30:20 92 2.6 5.2 -1.1 18.6 -0.4 5.2 -1 -1.1 18.6 3.638 19.7 
00;00:30:40 93 2.6 5.1 -1.1 18.4 -0.4 5.1 -1 -1.1 18.4 3.588 195 
00:00:31;00 94 2.5 -o.l -l.] 183 -0.5 _, -1.1 183 3.513 19.4 

00:00:31:20 95 25 -0.1 4.9 -1.1 18.1 -05 4.9 -1 -1.1 18.1 3.463 19.2 
00:00:31:40 96 2.4 -0.1 4.8 -1.1 18 -05 -1 -1.1 18 3.425 19.1 



00:00:32:00 97 2.4 -0.1 -1.1 17.8 

00:00:32:20 98 23 -0.1 4.6 -1.1 17.6 

00:00:32:40 99 -0.1 45 -1.1 175 
00:00::13::00 100 2.2 -<U -1.1 173 

00:00:33:20 101 2.2 -0.2 4.4 -1.1 17.2 

00:00:33:40 102 2.1 -0.2 43 -1.1 17 

00:00:34:00 103 2.1 -0.2 4.2 -1.1 16.8 

00:00:34:20 104 -02 4.1 -1.1 16.7 

00:00:34:40 105 -0.2 165 

00:00:35:00 106 1.9 -03 3.9 -1.1 16.4 

00:00:35:20 107 1.9 -03 3.8 -1.1 16.2 

00:00:35:40 108 1.8 -0.3 -1.1 16.1 

00:00:36:00 109 1.8 -03 3.7 -1.1 15.9 

00:00:36:20 110 LB -03 3.6 -1.1 15.8 

00:00:36:40 111 1.7 -03 35 -U 15.6 
00:00:37:00 112 1.7 -03 3.4 -1.1 15.4 

00:00:37:20 113 1.6 -0.4 -1.1 153 

00:00:37:40 114 1.6 -0.4 33 -1.1 15.1 

00:00:38:00 115 15 .0.4 3.2 -1.1 15 

00:00:38:20 116 15 -0.4 3.1 -1.1 14.8 

00:00:38:40 117 1.4 -"-4 -1.1 14.7 

00:00:39:00 118 1.4 -0.4 -1.1 14.5 

00:00:39:20 119 1.4 -0.4 2.9 -u 14.4 

00:00:39:40 120 13 -0.4 2.8 -1.1 142 

00:00:40:00 121 1.3 -05 2.8 -1.1 
00:00:40:20 122 -05 2.7 -u 13.9 

00:00:40:40 123 12 -05 2.6 -1.1 13.8 
00:00:41:00 124 1.2 -05 2.6 -1.1 13.7 

00:00:41:20 125 1.1 .{]5 25 -1.1 135 
00:00:41:4.0 126 1.1 -D5 25 -1.1 13.4 

00:00:42:00 127 1.1 -05 2.4 -1.1 13.2 

00:00:42;20 128 .{]5 23 -1.1 B.1 
00:00:42:40 129 .0.6 -1.1 12.9 

00:00:43:00 130 .{].6 2.2 -1.1 12.8 

00:00:43:20 131 0.9 -0.6 2.2 -1.1 12.7 

00:00:43:40 132 0.9 .0.6 2.1 -1.1 125 

00:00:44:00 133 0.9 -0.6 2.1 -1.1 11.4 

00:00:44:20 134 0.8 .0.6 -u 12.2 

00:00:44:40 135 0.8 .{]_6 -1.1 12.1 

00:00:45:00 136 0.8 -0.6 1.9 -u 12 
00:00:45:20 137 0.7 -0.7 1.9 11.8 
00:00:45:40 138 0.7 -0.7 1.8 -1.1 11.7 

00:00:46:00 139 0.7 -0.7 1.8 -1.1 115 
00:00:46:20 140 0.6 -0.7 1.7 -1.1 11.4 

00:00:46:40 141 0.6 .{].7 -1.1 113 

00:00:47:00 142 0.6 -0.7 1.6 -1.1 11.1 

00:00:47:20 143 05 -0.7 1.6 -1.1 11 

00:00:47:40 144 0.5 -0.7 15 -1.1 10.9 

00:00:48:00 145 05 -0.7 15 -1.1 10.7 

00:00:48:20 146 0.4 -0.7 1.4 -1.1 10.6 

00:00:48:40 147 0.4 -0.7 1.4 -1.1 105 
00:00:49:00 148 0.4 -0.7 L4 -1.1 103 

00:00:49:20 149 0.4 -0.8 13 -u 102 

00:00:49:40 150 03 -0.8 13 -1.1 10.1 

00:00:50:00 151 03 -0.8 12 -U 10 
00:00:50:20 152 0.3 -0-" -1.1 ... 
00:00:50:40 153 03 -0.8 1.2 -1.1 9.7 

00:00:51:00 154 0.2 -0.8 1.1 -1.1 9.6 

00:00:51:20 155 0.2 -0.8 1.1 -1.1 95 
00:00:51:40 156 02 -0.8 93 
00:00:52:00 157 02 -{}.8 -1.1 92 

00:00:52:20 158 0.1 -{}.8 -u 9.1 

00:00:52:40 159 0.1 -0.8 0.9 -1.1 
00:00:53:00 160 0.1 .0.8 0.9 -1.1 8.8 

00:00:53:20 161 0.1 -o.8 0.9 -1.1 8.7 

00:00:53:40 162 0.1 -0.8 0.8 -1.1 8.6 

00:00:54:00 163 -0.8 0.8 -1.1 85 
00:00:54:20 164 -0.8 0.8 -1.1 8.4 

00:00:54:40 165 -0.8 0.7 -u 83 
00:00:55:00 166 -0.8 0.7 -1.1 82 
00:00:55:20 167 -o.8 0.7 -1.1 

00:00:55:40 168 -0.1 -0.8 0.6 -1.1 7.9 

00:00:56:00 169 -0.1 -0.8 0.6 -1.1 7.8 

00:00:56:20 170 -0.1 -0.9 0.6 -1.1 7.7 
00:00:56:40 171 -0.1 -0.8 05 -1.1 7.6 

00:00:57:00 172 -0.1 -{}.9 05 -1.1 75 

00:00:57:20 173 -02 -0.9 05 -1.1 7.4 

00:00:57:40 174 -02 -0.9 0.4 -1.1 73 
00:00:58:00 175 -02 -0.9 0.4 -1.1 12 

00:00:58:20 176 -02 .{].9 0.4 -1.1 7.1 
00:00:58:40 177 -02 -0.9 0.4 -1.1 

OD:OD:59:DD 178 -03 -0.9 03 -1.1 6.9 
00:00:59:20 179 -03 -0.9 03 -1.1 6.8 

00:00:59:40 180 -{}3 -0.9 03 -1.1 6.7 
00:01:00:00 181 .{]3 -0.9 03 -u 6.6 
00:01:00:20 182 -03 -0.9 02 -1.1 65 

00:01:00:40 183 -03 -0.9 0.2 -1.1 6.4 
00:01:01:00 184 -0.4 -0.9 02 -1.1 63 
00:01:01:20 185 -0.4 -0.9 02 -1.1 62 
00:01:01:40 186 -0.4 -0.9 02 -u 6.1 

00:01:02:00 187 -0.4 -0.9 0.1 -1.1 

00:01:02:20 188 -0.4 -{}.9 0.1 -1.1 5.9 

00:01:02:40 189 -0.4 -0.9 0.1 -1.1 5.8 
00:01:03:00 190 -0.4 -{}.9 0.1 -1.1 5.7 

00:01:03:20 191 -0.4 -0.9 -1.1 5.6 

00:01:03:40 192 -05 -0.9 -1.1 55 
00:01:04:00 193 .{]5 -0.9 o -1.1 55 
00:01:04:20 194 -0.5 -0.9 -u 5.4 

00:01:04:40 195 -{}5 -0.9 -1.1 53 
00:01:05:00 196 -05 -{}.9 -0.1 -u 5.2 
00:01:05:20 197 -05 .{].9 -0.1 -1.1 5.1 

-05 4.8 -1 -1.1 

-05 4.7 -1 -1.1 

-05 4.6 -1 -1.1 
.o.s -1.1 -1.1 

-05 4.4 -1.1 -1.1 

-0.6 43 -1.1 -1.1 

-0.6 43 -1.1 -1.1 

-0.6 42 -1.1 -I.l 

-0.6 4.1 -1.1 -1.1 

-0.6 -1.1 -1.1 

-0.6 -1.1 -1.1 

-0.6 3.9 -1.1 -1.1 

-0.6 3.8 -1.1 -1.1 

-0.6 3.7 -1.1 -1.1 

-0.7 3.7 -1.1 -1.1 

-0.7 3.6 -1.1 -1.1 

-0.7 35 -1.1 -1.1 

-0.7 35 -1.1 -U 
-o.7 -1.1 -1.1 

-0.7 -1.1 -1.1 

-0.7 33 -1.1 -1.1 

-0.7 33 -1.1 -1.1 

-0.7 3.2 -1.1 -1.1 
.{]_7 32 -1.1 -1.1 

-0.7 3.1 -1.1 -1.1 

-0.8 3.1 -1.1 -1.1 

-0.8 -1.1 -1.1 

-0.8 -1.1 -1.1 

-0.8 2.9 -1.1 -1.1 

2.9 -1.1 _,_, 
-0.8 2.8 -1.1 -1.1 

-0.8 2.8 -1.1 -1.1 
-0.8 2.7 -1.1 -1.1 

-0.8 2.7 -1.1 -1.1 

-0.8 2.6 -1.1 -1.1 

-0.8 2.6 -1.1 -1.1 

-0.8 2.6 -1.1 -1.1 

-0.8 25 -1.1 -1.1 

-0.8 25 -1.1 -1.1 

-0.9 2.4 -1.1 -U 

-0.9 2.4 -1.1 -1.1 

-0.9 23 -1 -1.1 

-0.9 2.3 -1.1 -1.1 

-0.9 22 -1 -1.1 
.{].9 12 -] -1.1 

-0.9 2.2 -1 -1.1 

-0.9 2.1 -1 -1.1 

-0.9 2.1 -1 -1.1 

-0.9 -1 -1.1 

-0.9 -1 -1.1 

-0.9 1.9 -1 -1.1 

-0.9 1.9 -1 -1.1 

-0.9 1.9 -1 -1.1 

-0.9 1.8 -1 -1.1 

-0.9 1.8 -1 -1.1 
.0.9 1.7 -1 -1.1 

-{}.9 1.7 -1 -1.1 

-0.9 1.7 -1 -1.1 

-0.9 1.6 -1 -1.1 

-0.9 1.6 -1 -1.1 

-0.9 15 -1 -U 

-0.9 15 -1 -U 

-0.9 15 -1 -U 

-0.9 1.4 -1 -1.1 

-0.9 1.4 -1 -1.1 

-0.9 1.4 -1 -1.1 

-0.9 13 -1 -1.1 
-0.9 13 -1 -1.1 

-0.9 13 -1 -U 

-0.9 12 -1 -u 
12 -1 -1.1 

-0.9 1.1 -1 -1.1 

-0.9 u -1 -1.1 

-0.9 -1 -1.1 

-0.9 1.1 -1 -1.1 
.{].9 -1 -u 

-1 -1 -U 

-1 -1 -1.1 
-1 0.9 -1 -1.1 

-1 0.9 -1 -1.1 

-1 0.9 -1 -u 
-1 0.8 -l -1 . .1 

-1 - 0.8 -1 -1.1 

-1 0.8 -1 -U 

-1 0.7 -1 -u 
-l 0.7 -l -1.1 

-1 0.7 -1 -1.1 

-1 0.7 -1 -U 

-1 0.6 -1 -1.1 
-1 0.6 -1 -U 

-1 0.6 -1 -1.1 

-1 0.6 -1 -U 

-1 05 -1 -1.1 
-1 05 -1 -1.1 

-1 05 -1 -1.1 

-1 05 -1 -1.1 

-1 0.4 -1 -1.1 

-1 0.4 -1 -1.1 

-1 0.4 -1 -1.1 

-1 0.4 -1 -1.1 

-1 03 -1 -1.1 

17.8 3375 

17.6 3313 

175 3275 
17.:1 3.1&& 

17.2 3.163 

17 3.088 

16.8 3.05 

16.7 

165 2.95 

16.4 2.888 

162 2.838 

16.1 2.8 

15.9 2.763 

15.8 2.725 

15.6 2.663 

15.4 2.613 

153 255 

15.1 2525 

15 2.475 

14.8 2.438 

14.7 2.388 

145 2.363 

14.4 2325 

14.2 22.75 

14.1 2.238 

13.9 2.188 
13.8 2.138 

13.7 2.125 

135 2.063 
13.4 2.115 

13.2 

13.1 1.963 
12.9 1.913 

12.8 1.888 

12.7 1.85 

125 1.813 

12.4 1.8 
12.2 1.738 

12.1 t.ns 
12 1.675 

11.8 1.625 

11.7 1.6 

115 1.563 

11.4 1.525 

113 1.513 

11.1 1.475 

11 1.438 

10.9 1.413 

10.7 1.375 

10.6 1.338 

105 1.313 

10.3 1.288 

10.2 1.25 

10.1 1213 

10 1.188 

·-· 1.15 

9.7 1.138 

9.6 1.1 
95 1.075 

93 1.038 

92 1.013 

9.1 0.988 

0.963 

8.8 0.925 

8.7 0.913 

8.6 0.888 

8.5 0.85 
8.4 0.838 

83 0.813 

8.2 0.788 
0.763 

7.9 0.713 

7.8 0.7 

7.7 0.675 

7.6 0.663 

75 0.625 

7.4 0.588 

73 0563 
7.2 0.538 

7.1 0.525 

0.513 

6.9 0.463 

6.8 0.45 

6.7 0.438 

6.6 0.4-13. 

6.5 0.388 

6.4 0.375 

6.3 0.35 

6.2 0.325 

6.1 0313 

0288 

5.9 0.275 

5.8 025 

5.7 0238 

5.6 0.213 

55 0.188 

55 0.175 

5.4 0.163 

53 0.15 

52 0.125 

5.1 0.1 

18.9 

18.7 

18.6 
18.4 

18.3 

18.1 

17.9 
17.8 

17.6 
175 
173 
17.2 

17 

16.9 

16.7 
165 

16.4 

16.2 

16.1 

15.9 

15.8 

15.6 
155 

153 

152 

15 
14.9 
14.8 

14.6 
145 

143 

142 
14 

13.9 

13.8 

13.6 

13.5 
133 

13.2 

13.1 

12.9 
12.8 

12.6 

125 
12.4 

12.2 

12.1 

12 
11.8 

11.7 

11.6 

11.4 

113 

11.2 

1U 
10.9 

10.8 

10.7 

10.6 

10.4 

103 

10.2 

10.1 

9.9 

9.8 

9.7 

9.6 
95 
9.4 

93 

9.1 

8.9 

8.8 

8.7 

8.6 

85 

8.4 
8.3 

8.2 

8.1 

7.8 

7.7 

7.6 

7.5 

7.4 

7.3 
7.2 
7.1 

6.9 
6.8 

6.7 

6.6 

6.6 

65 

6.4 

63 

6.2 

n \/ 



00;07:17:00 1312 -18.3 -11.2 -15.3 -17.1 -20.1 -15 -ll.S -18.7 -ll.2 -15.9 8.9 

00:07:17:20 1313 -18.3 -]1.2 -15.3 -17.1 -15 -115 -18.7 -11.2 -15.9 8.9 

00:07:17:40 1314 -183 -11.2 -153 -17.1 -20.1 -15 -11.6 -18.7 -20.1 8.9 
00:07:1&:00 1315 -18.3 -11..2 -15.4 -17.:1: -20.1 -15 -11.6 -1R.7 -l0.1 -11.2 -tS.QSR ... 
00:07:18:20 1316 -183 -11.2 -15.4 -17.2 -20.1 -15 -11.6 -18.7 -20.1 -11.2 -15.938 8.9 

00:07:18:40 1317 -183 -11.2 -15.4 -17.2 -20.1 -15 -11.7 -18.7 -20.1 -11.2 -15.95 8.9 

00:07:19:00 1318 -18.3 -113 -155 -17.2 -20.1 -15 -11.7 -18.8 -20.1 -11.3 -15.988 8.8 

00:07:19:20 1319 -18.3' -11.3 -155 -17.2 -20.1 -15 -11.8 -18.8 -20.1 -Il.3 -16 8.8 

00:07:19:40 1320 -18.3 -113 -155 -17.2 -20.1 -15 -11.8 -18.8 -20.1 -113 -16 8.8 

00:07:20:00 1321 -183 -113 -15.6 -17.2 -20.1 -15 -11.9 -18.8 -20.1 -11.3 -16.025 8.8 

00:07:20:20 1322 -18.3 -113 -15.6 -17.2 -15 -11.9 -18.8 -20.1 -11.3 -16.025 8.8 

00:07:20:40 1323 -18.3 -11.4 -15.6 -173 -20.1 -15 -11.9 -18.8 -20.1 -11.4 -16.05 8.7 

00:07:21:00 1324 -18.3 -11.4 -15.7 -17.3 -20.1 -15 -12 -18.8 -20.1 -11.4 -16.075 8.7 

00:07:21:20 1325 -18.3 -11.4 -15.7 -17.3 -20.1 -15 -12 -18.9 -20.1 -11.4 -16.088 8.7 

00:07:21:40 1326 -183 -11.4 -15.7 -113 -20.1 -15.1 -12 -18.9 -20.1 -11.4 -16.1 8.7 

00:07:22:00 1327 -183 -11.4 -15.8 -17.4 -20.1 -15.1 -12.1 -18.9 -20.1 -11.4 -16.138 8.7 

00:07:22:20 1328 -183 -11.4 -15.8 -17.4 -20.1 -15.1 -12.1 -18.9 -20.1 -ll.4 -16.138 8.7 

00:07:22:40 1329 -183 -11.4 -15.8 -17.4 -20.1 -15.1 -12.2 -18.9 -20.1 -11.4 -16.15 8.7 

00:07:23:00 1330 -183 -115 -15.9 -17.4 -20.1 -15.1 -12.2 -19 -20.1 -11.5 -16.188 8.6 

00:07:23:20 1331 -183 -11.5 -15.9 -17.5 -20.1 -15.1 -12.2 -19 -20.1 -11.5 -16.2 8.6 

00:07:23:40 1332 -183 -11.5 -15.9 -17.5 -20.1 -15.1 -12.3 -19 -20.1 -11.5 -16.213 8.6 

00:07:24:00 1333 -18.3 -115 -15.9 -175 -20.1 -15.1 -12.3 -19 -20.1 -115 -16.213 8.6 
00:07:24:20 1334 -183 -115 -16 -115 -20.1 -15.1 -123 -19.1 -20.1 -11.5 -16.238 8.6 

00:07:24:40 1335 -18.3 -115 -16 -17.5 -20.1 -15.1 -12.4 -19.1 -20.1 -115 -16.25 8.6 

00:07:25:00 1336 -183 -11.5 -16 -17.6 -20.1 -15.1 -12.4 -19.1 -20.1 -11.5 -16.263 8.6 

00:07:25:20 1337 -18.3 -11.5 -16.1 -17.6 -20.1 -15.1 -125 -19.2 -20.1 -115 -163 8.6 

00:07:25:40 1338 -183 -11.6 -16.1 -17.6 -20.1 -15.1 -12.5 -19.2 -20.1 -11.6 -16.313 8.5 

00:07:26:00 1339 -183 -11.6 -16.1 -17.7 -20.1 -15.1 -12.5 -19.2 -20.1 -11.6 -16.325 8.5 

00:07:26:20 1340 -18.4 -11.6 -16.2 -17.7 -20.1 -15.1 -12.6 -19.2 -20.1 -11.6 -16.363 8.5 

00:07:26:40 1341 _, ... -11.6 -17.7 ...JO.l -15.] -1:2.6 -193 ..JO.] -11.6 -16.363 8.5 

00:07:27:00 1342 -183 -11.6 -16.2 -17.8 -20.1 -15.1 -12.6 -193 -20.1 -11.6 -16375 8.5 

00:07:27:20 1343 -18.4 -11.6 -16.2 -17.8 -20.1 -15.1 -12.7 -193 -20.1 -11.6 -16.4 8.5 
00:07:27:40 1344 -18.4 -11.6 -16.3 -17.8 -20.1 -15.1 -12.7 -19.4 -20.1 -11.6 -16.425 8.5 

00:07:28:00 1345 -18.4 -11.7 -16.3 -17.9 -20.1 -15.1 -12.7 -1:9.4 -20.1 -11.7 -16.45 8.4 

00:07:28:20 1346 -18.4 -11.7 -163 -17.9 -20.1 -15.1 -12.8 -19.5 -20.1 -11.7 -16.475 8.4 

00:07:28:40 1347 -18.4 -11.7 -163 -11.9 -20.1 -15.1 -12.8 -195 -20.1 -11.7 -16.475 8.4 

00:07:29:00 1348 -18.4 -11.7 -16.4 -18 -20.1 -15.1 -12..8 -19.5 -20.1 -11.7 -16.5 8.4 

00:07:29:20 1349 -18.4 -11.7 -16.4 -18 -20.1 -15.1 -12.9 -195 -20.1 -11.7 -16.513 8.4 

00:07;29:40 1350 -18.4 -11.7 -16.4 -18 -20.1 -15.1 -12.9 -19.6 -20.1 -11.7 -16525 8.4 

00:07:30:00 1351 -18.4 -11.7 -16.4 -18.1 -20.1 -15.1 -12.9 -19.6 -20.1 -11.7 -16.538 8.4 

00:07:30:20 1352 -18.5 -11.7 -16.4 -18.1 -20.1 -15.1 -13 -19.6 -20.1 -11.7 -16.563 8.4 
00:07:30:40 1353 -18.5 -11.8 -16.5 -18.1 -20.2 -15.1 -13 -19.7 -20.2 -11.8 -16.613 8.4 

00:07:31:00 1354 -18.5 -11.8 -165 -18.1 -20.2 -15.1 -13 -19.7 -20.2 -11.8 -16.613 8.4 

00:07:31:20 1355 -185 -11.8 -16.5 -18.1 -20.2 -15.1 -13.1 -19.7 -20.2 -11.8 -16.625 8.4 
00:07:31:40 1356 -18.5 -ll.B -16.6 -18.1 -20.2 -15.1 -13'.1 -1!1.7 -20.2 -11.8 -16.638 8.4 

00:07:32:00 1357 -18.5 -11.8 -16.6 -18.1 -20.2 -15.1 -13.1 -19.7 -20.2 -11.8 -16.638 8.4 

00:07:32:20 1358 -185 -11.8 -16.6 -18.1 -20.2 -15.2 -13.2 -19.7 -202 -11.8 -16.663 8.4 
00:07:32:40 1359 -185 -11.9 -16.6 -18.1 -20.2 -15.2 -13.2 -19.7 -11.9 -16.675 8.3 

00:07:33:00 1360 -18.6 -11.9 -16.7 -18.2 -20.3 -15.2 -133 -19.8 -203 -11.9 -16.75 8.4 
00:07:33;20 1361 -18.6 -11.9 -16.7 -18.2 -203 -15.2 -133 -19.8 -20.3 -11.9 -16.75 8.4 

00:07:33:40 1362 -18.6 -]].9 -16.7 -18.2 -203 -15.2 -13.3 -19.8 -20.3 -11.9 -16.75 8.4 
00:07:34:00 1363 -18.6 -11.9 -16.7 -18.2 -20.3 -15.2 -13.4 -19.8 -203 -11.9 -16.763 8.4 
00:07:34:20 1364 -18.6 -12 -16.8 -18.2 -20.3 -15.2 -13.4 -19.8 -203 -12 -16.788 8.3 

00:07:34:40 1365 -18.7 -12 -16.8 -18.2 -203 -153 -13.4 -19.8 -20.3 -12 -16.813 8.3 
00:07:35:00 1366 -18.7 -12 -16.8 -18.2 -20.4 -15.3 -135 -19.9 -20.4 -12 -16.85 8.4 
00:07:35:20 B67 -18.7 -12 -16.8 -18.2 -20.4 -153 -U.S -19.9 -20.4 -12 -16.85 8.4 
00:07:35:40 1368 -18.7 -12 -16.9 -18.2 -20.4 -15.3 -135 -19.9 -20.4 -12 -16.863 8.4 
00:07:36:00 1369 -18.7 -12.1 -16.9 -18.2 -20.4 -15.3 -13.6 -19.9 -10.4 -12.1 -16.888 8.3 
00:07:36:20 1370 -18.8 -12.1 -16.9 -18.3 -20.4 -153 -13.6 -19.9 -20.4 -12.1 -16.913 8.3 
00:07:36:40 1371 -18..8 -12.1 -17 -18.3 -10.4 -15.3 -13.6 -19.9 -20.4 -12.1 -16.925 8.3 
00:07:37:00 1372 -18.8 -12.2 -17 -18.3 -20.5 -15.4 -13.7 -19.9 -20.5 -12.2 -16.975 8.3 
00:07:37:20 1373 -18.8 -12.2 -17 -183 -20.5 -15.4 -13.7 -19.9 -205 -12.2 -16.975 8.3 
00:07:37:40 1374 -18.9 -12.2 -17 -183 -205 -15.4 -13.7 -19.9 -205 -12.2 -16.988 8.3 
00:07:38:00 1375 -18.9 -12.2 -17.1 -183 -205 -15.4 -13.8 -20 -20.5 -12.2 -17.025 B.3 

00:07:38:20 1376 -18.9 -123 -17.1 -183 -20.6 -155 -13.8 -20 -20.6 -12.3 -17.063 . 8.3 
00:07:38:40 -18.9 -12.3 -17.1 -183 -20.6 -15.5 -13.9 -20 -20.6 -12.3 -17.075 8.3 
00:07:39:00 1378 -18.9 -123 -17.1 -18.3 -20.6 -15.5 -13.9 -20 -20.6 -12.3 -17.075 8.3 
00:07:39:20 1379 -19 -12.3 -17.2 -18.3 -20.6 -155 -13.9 -20 -20.6 -12.3 -17.1 8.3 
00:07:39:40 1380 -19 -12.4 -17.2 -183 -20.7 -155 -14 -20 -20.7 -12.4 -17.138 8.3 
00:07:40:00 1381 -19 -12.4 -17.2 -18.4 -20.7 -15.6 -14 -20 -20.7 -12.4 -17.163 8.3 
00:07:40:20 1382 -19 -12.4 -17.2 -18.4 -20.7 -15.6 -14 -20 -20.7 -12.4 -17.16:3 8.3 
00:07:40:40 1383 -19.1 -12.5 -17.3 -18.4 -20.7 -15.6 -14.1 -20 -20.7 -12.5 -17.213 8.2 
00:07:41:00 1384 -19.1 -125 -173 -18.4 -10.8 -15.6 -14.1 -20 -20.8 -125 -17.225 8.3 
00:07:41:20 1385 -19.1 -125 -17.3 -18.4 -20.8 -15.7 -14.1 -20 -20.8 -12.5 -17.238 8.3 
00:07:41:40 1386 -19.1 -12.6 -173 -18.4 -20.8 -15.7 -14.2 -20.1 -20.8 -12.6 -17.275 82 
00:07:42:00 1387 -19.2 -12.6 -17.4 -18.4 -20.8 -15.7 -14.2 -20 -20.8 -12.6 -17.288 82 
00:07:42:20 1388 -19.2 -12.6 -17.4 -18.4 -20.8 -15.8 -14.2 -20.1 -20.8 -12.6 -17.313 82 
00:07:42:40 1389 -19.2 ·12.7 -17.4 -18.4 -20..9 -15.8 -143 -20.1 -20.9 -12.7 -17.35 82 
00:07:43:00 1390 -19.2 -12.7 -17.4 -18.4 -20.9 -15.8 -143 -20.1 -10.9 -12.7 -17.35 8.2 
00:07:43:20 1391 -19.3 -12.8 -175 -18.4 -20.9 -15.8 -14.3 -20.1 -20.9 -12.8 -17.388 8.1 
00:07:43:40 1392 -19.3 -12.8 -17.5 -18.4 -20.9 -15.9 -14.4 -20.1 -20.9 -12.8 -17.413 8.1 
00:07:44:00 1393 -19.3 ·12..8 -17.5 -18.4 ..JD.9 -15.9 -14.4 -20.1 ..JD.9 ·12..8 -17.413 8.1 
00:07:44:20 1394 -193 .-12.9 -175 -18.4 -21 -15.9 -145 -20.1 -21 -12.9 -17.45 8.1 
00:07:44:40 1395 -193 -12.9 -17.6 -18A -21 -]6 -14.5 -20.1 -21 -12.9 -17.475 8.1 
00:07:45:00 1396 -19.3 -12.9 -17.6 -18.4 -21 -16 -145 -20.1 -21 -12.9 -17.475 8.1 
00:07:45:20 1397 -19.4 -13 -17.6 -13.4 -21 -16 -14.6 -20.1 -21 -13 -17.513 

00:07:45:40 1398 -19.4 -13 -17.6 -18.4 -21 -16.1 -14.6 -20.1 -21 -13 -17.525 
00:07:46:00 1399 -19.4 -13 -17.7 -185 -21 -16.1 -14.6 -20.1 -21 -13 -17.55 
00:07:46:20 1400 -19.4 -13.1 -17.7 -185 -21 -16.1 -14.7 -20.1 -21 -13.1 -17.575 7.9 
00:07:46:40 1401 -19A -13.1 -17.7 -185 -21.1 -16.1 -14.7 -20.1 -21.1 -13.1 -17.588 
00:07:47:00 1402 -19.4 -13.1 -17.8 -185 -21.1 -16.2 -14.7 -20.1 -21.1 -13.1 -17.613 
00:07:47:20 1403 -19.4 -13.2 -17.8 -185 -21.1 -16.2 -14.8 -20.1 -21.1 -13.2 -17.638 7.9 
00:07:47:40 1404 -19.5 -13:.2 -17.8 -18.5 -21.1 -16.2 -14.B -20.1 -21.1 -13.2 -17.65 7.9 
00:07:48:00 1405 -19.5 -13.2 -17.8 -18.5 -21.1 ·16.2 -14.8 -20.1 -21.1 -13.2 -17.65 7.9 
00:07:48:20 1406 -19.5 -13.3 -17.9 -18.5 -16.2 -14.9 -20.1 -21.1 -13.3 -17.688 7.B 
00:07:48:40 1407 -19.5 -13.3 -17.9 -18.5 -21.1 -163 -14.9 -20.1 -21.1 -13.3 -17.7 7.8 
00:07:49:00 1408 -19.5 -13.3 -Il.!J -18.5 -21.1 -16.3 -14.!J -20.1 -21.1 -13.3 -17.7 7.8 

00:07:49:20 1409 -195 -13.4 -17.9 -185' -21.1 -16.3 -15 -20.1 -21.1 -13.4 -17.725 7.7 
00:07:49:40 1410 -195 -13.4 -17.9 -18.5 -21.1 -163 -15 -20.1 -21.1 -13.4 -11.ns 7.7 
00:07:50:00 1411 -19.6 -13.4 -18 -18.5 -21.1 -163 -15 -20.1 -21.1 -13.4 -17.75 7.7 
00:07:50:20 1412 -19.6 -13.4 -18 -18.5 -212 -16.4 -15.1 -20.1 -21.2 -13.4 -17.788 7.8 

r 
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00:07:50:40 1413 -19.6 -135 -18 -18.5 -21.2 -16.4 -15.1 -20.1 -21.2 -135 -17.8 7.7 

00:07:51:00 1414 -19.6 -13.5 -18 -185 -21.2 -16.4 -15.1 -20.1 -212 -13.5 -17.8 7.7 

00:07:51:20 1415 -19.6 -135 -18.1 -18.5 -21.2 -16.4 -15.2 -20.1 -21.2 -13.5 -17.825 7.7 

00:07:51:40 14.16 -19.6 -13.6 -18.1 -18.5 -21.2 -16.4 -15.2 -20.1 -21.2 -13.6 -17.838 7.6 

00:07:52:00 1417 -19.6 -13.6 -18.1 -185 -21.2 -16.4 -15.2 -20.1 -21.2 -13.6 -17.838 7.6 

00:07:52:20 1418 -19.6 -13.6 -18.1 -18.5 -21.2 -16.5 -153 -20 -21.2 -13.6 -17.85 7.6 

00:07:52:40 1419 -19.6 -13.6 -18.1 -18.5 -21.2 -16.5 -153 -20 -21.2 -13.6 -17.85 7.6 

00:07:53:00 14ZO -19.6 -13.7 -18.2 -18.5 -Zl.Z -16.5 -15A -zo -21.2 -13.7 -17.888 7.5 

00:07:53:20 1421 -19.6 -13.7 -18.2 -18.5 -21.2 -16.5 -15.4 -20 -21.2 -13.7 -17.888 7.5 

00:07:53:40 1422 -19.6 -13.7 -18.2 -18.5 -21.2 -16.5 -15.4 -20 -21.2 -13.7 -17.888 7.5 

00:07:54:00 1423 -19.6 -13.7 -18.2 -18.5 -21.2 -16.5 -155 -20 -21.2 -13.7 -17.9 7.5 

00:07:54:20 1424 -19.7 -13.8 -183 -18.5 -21.2 -16.5 -155 -20 -21.2 -13.8 -17.938 7.4 

00:07:54:40 1425 -19.7 -13.8 -183 -185 -21.2 -16.6 -15.5 -20 -21.2 -13.8 -11.95 7.4 

00:07:55:00 1426 -19.7 -13.8 -183 -18.5 -21.2 -16.6 -15.5 -20 -21.2 -13.8 -17.95 7.4 

00:07:55:20 1427 -19.7 -13.8 -183 -18.5 -21.2 -16.6 -15.6 -20 -21.2 -13.8 -17.963 7.4 

00:07:55:40 1428 -19.7 -13.9 -18.4 -185 -21.2 -16.6 -15.6 -20 -21.2 -13.9 -17.988 73 

00:07:56:00 1429 -19.7 -13.9 -18.4 -185 -212 -16.6 -15.6 -20 -212 -13.9 -17.988 73 

00:07:56:20 1430 -19.7 -13.9 -18.4 -185 -21.2 -16.6 -15.7 -19.9 -212 -13.9 -17.988 73 

00:07:56:40 1431 -19.7 -13.9 -18.4 -18.5 -21.2 -16.6 -15.7 -19.9 -21.2 -13.9 -17.96S 7.3 

00:07:57:00 1432 -19.7 -13..9 -18.4 -18.4 -21.2 -16.6 -15.7 -19.9 -21.2 -13.9 -17.975 7.3 

00:07:57:20 1433 -19.7 -14 -185 -18.5 -212 -16.7 -15.8 -19.9 -21.1 -14 -18.038 7.7 

00:07:57:40 1434 -19.7 -14 -18.5 -18.4 -21.3 -16.7 -15.8 -19.9 -213 -14 -18.038 7.3 

00:07:58:00 1435 -19.7 -14 -18.5 -18.4 -21.3 -16.7 -15.8 -19.9 -21.3 -14 -18.038 73 

00:07:58:20 1436 -19.7 -14 -18.5 -18.4 -213 -16.7 -15.9 -19.9 -21.3 -14 -18.05 73 

00:07:58:40 1437 -19.7 -14.1 -18.6 -18.4 -21.3 -16.7 -15.9 -19.9 -213 -14.1 -18.075 7.7 

00:07:59:00 1438 -19.7 -14.1 -18.6 -18.4 -21.3 -16.7 -15.9 -19.9 -21.3 -14.1 -18.075 7.7 

00:07:59:20 1439 -19.7 -14.1 -18.6 -18.4 -21.2 -16.7 -16 -19.9 -21.2 -14.1 -18.075 7.1 

00:07:59:40 1440 -19.7 -14.1 -18.6 -18.4 -21.1 -16.7 -16 -19.8 -21.2 -14.1 -18.063 7.1 

00:08:00:00 1441 -19.7 -14.1 -18.6 -18.4 -213 -16.7 -16 -19.8 -21.3 -14.1 -18.075 7.2 

00:08:00:20 1442 -19.7 -14.1 -18.7 -18.4 -21.2 -16.7 -16...1 -19.3 -21.2 -14.1 -18.088 7.1 

00:08:00:40 1443 -19.7 -14.2 -18.7 -18.4 -21.3 -16.7 -16.1 -19.8 -213 -14.2 -18.113 7.1 

00:08:01:00 1444 -19.7 -14.2 -18.7 -18.4 -21.2 -16.8 -16.1 -19.8 -212 -142 -18.113 
00:08:01:20 1445 -19.7 -14.2 -18.7 -18.4 -212 -16.8 -16.2 -19.8 -21.2 -14.2 -18.125 

00:08:01:40 1446 -19.7 -14.2 -18.7 -18.4 -212 -16.3 -16.2 -19.8 -21.2 -142 -18.125 

00:08:02:00 1447 -19.7 -14.2 -18.8 -18.4 -21.2 -16.8 -16.2 -1.9.7 -21.2 -142 -18.125 

00:08:02:20 1448 -19.7 -143 -18.8 -18.4 -21.2 -16.8 -16.2 -19.7 -21.2 -143 -18.138 6.9 

00:08:02:40 1449 -19.7 -143 -18.8 -18.4 -21.2 -16.8 -163 -19.7 -21.2 ·14.3 -18.15 6.9 

00:08:03:00 1450 -19.7 -14.3 -18.8 -18.4 -21.2 -16.8 -16.3 -19.7 -21.2 -143 -18.15 6.9 

00:08:03:20 1451 -19.7 -143 -18.9 -18.4 -21.1 -16.8 -163 -19.7 -21.2 -143 -18.163 6.9 

00:08:03:40 1452 -19.7 -143 -18.9 -183 -212 -16.8 -16.4 -19.7 -21.2 -14.3 -18.163 6.9 

00:08:04:00 1453 -19.7 -143 -18.9 -183 -11.2 -16.8 -16.4 -19.7 -21.2 -14.3 -18.163 6.9 

00:08:04:20 1454 -19.7 -14.3 -18.9 -183 -21.2 -16.8 -16.4 -19.6 -21.1 -143 -18.15 6.9 

00:08:04:40 1455 -19.7 -14.4 -18..9 -183 -21.1 -16.8 -16.5 -19.6 -21.1 -14.4 -18.175 6.8 

00:08:05:00 1456 -19.7 -14.4 -19 -18.3 -21.2 -16.8 -16.5 -19.6 -21.2 -14.4 -18.188 6.8 

00."()8:05:20 1457 -19.7 -14.4 -19 -18.3 -21.2 -16.8 -16.5 -19.6 -21.2 -14.4 -18.188 6.8 

00:08:05:40 1458 -19.7 -14.4 -19 -183 -212 -16.8 -16.6 -19.6 -212 -14.4 -18.2 6.8 

00:08:06:00 1459 -19.7 -14.4 -19 -18.3 -21.2 -16.8 -16.6 -19.6 -212 -14.4 -18.2 6.8 

00:08:06:20 1460 -19.7 -14.4 -19 -183 -21.2 -16.8 -16.6 -19.5 -21.2 -14.4 -18.188 6.8 

00:08:06:40 1461 -19.7 -145 -19 -183 -21.2 -16.8 -16.6 -19.5 -21.2 -14.5 -18.2 6.7 

00:08:07:00 1462 -19.7 -145 -19.1 -183 -21.2 -16.8 -16.7 -19.5 -21.2 -145 -18.225 6.7 

00:08:07:20 1463 -19.7 -14.5 -19.1 -18.2 -21.2 -16.9 -16.7 -195 -21.2 -14.5 -18.225 6.7 

00:08:07:40 1464 -19.7 -145 -19.1 -182 -21.2 -16.9 -16.7 -19.4 -21.1 -14.5 -18.213 6.7 

00:08:08:00 1465 -19.7 -14.5 -19.1 -18.2 -21.2 -16.9 -16.7 -19.4 -21.2 -14.5 -18.213 6.7 

00:08:08:20 1466 -19.7 -14.5 -19.1 -182 -21.1 -16.9 -16.8 -19.4 -21.1 -145 -18.213 6.6 

00:08:08:40 1467 -19.7 -14.5 -19.2 -18.2 -21.1 -16.9 -16.8 -19.4 -21.1 -14.5 -18.225 6.6 

00:08:09:00 1468 -19.7 -14.5 -19.1 -18.2 -21.1 -16.9 -16.8 -19.4 -21.1 -14.5 -18.225 6.6 

00:08:09:20 1469 -19.7 -14.5 -19.2 -18.2 -21.1 -16.9 -16.9 -19.4 -21.1 -14.5 -18.238 6.6 

00:08:09:40 1470 -19.7 -14.6 -19.2 -18.2 -21.1 -16.9 -16.9 -19.3 -21.1 -14.6 -18.238 6.5 

00:08:10:00 1471 -19.7 -14.6 -193 -18.2 -16.9 -16.9 -19.3 -21.1 -14.6 -18.25 6.5 
00;08:1D:ZO 147Z -19.7 -14.6 -19.3 -18.2 -Z1.1 -163 -17 -19.3 -Zl.l -14.6 -18.263 o.5 

00:08:10:40 1473 -19.7 -14.6 -193 -18.2 -21.1 -16.9 -17 -193 -21.1 -14.6 -18.263 6.5 

00:08:11:00 1474 -19.7 -14.6 -193 -18.2 -21.1 -16.9 -17 -19.3 -21.1 -14.6 -18.163 6.5 

00:08:11:20 1475 -19.7 -14.6 -18.1 -21.1 -16.9 -17 -19.3 -21.1 -14.6 -18.263 6.5 
00:08:11:40 1476 -19.7 -14.6 -193 -18.1 -21.1 -16.9 -17.1 -193 -21.1 -14.6 -18.275 6.5 

00:08:12:00 1477 -19.7 -14.6 -19.4 -18.2 -21.1 -16.9 -17.1 -19.3 -21.1 -14.6 -18.288 6.5 
00:08:12:20 1478 -19.7 -14.6 -19.4 -18.2 -21.1 -16.9 -17.1 -19.3 -21.1 -14.6 -18.288 6.5 
00;08:12:40 1479 -19.7 -14.6 -19.4 -18.2 -21 -16.9 -17.2 -19.4 -21 -14.6 -18.3 6.4 

00:08:13:00 1480 -19.7 -14.7 -19.4 -18.2 -21 -16.9 -172 -19.4 -21 -14.7 -18313 63 
00:08:13:20 1481 -19.7 -14.7 -19.4 -18.2 -21 -16.9 -17.2 -19.4 -21 -14.7 -18313 63 
00;08:13:40 1482 -19.7 -14.7 -19.5 -18.2 -21 -16.9 -17.2 -19.4 -21 -14.7 -18325 63 
00:06:14:00 1463 -19:.7 -14.7 -19.5 -16.2 -21 -16.9 -17.2 -19.4 -21 -14.7 -18.325 6.3 

00:08:14:20 1484 -19.7 -14.7 -19.5 -18.3 -21 -16.9 -173 -19.4 -21 -14.7 -18.35 6.3 
00:08:14:40 1485 -19.7 -14.7 -19.5 -18.3 -21 -16.9 -113 -19.4 -21 -14.7 -18.35 6.3 
00:08:15:00 1486 -19.7 -14.7 -19.5 -18.3 -21 -16.9 -17.3 -19.4 -21 -14.7 -18.35 6.3 
00:08:15:20 1487 -19.7 -14.7 -19.6 -18.3 -20.9 -16.9 -17.3 -19.5 -20.9 -14.7 -18.363 6.7 
00:08:15:40 1488 -19.7 -14.7 -19.6 -18.3 -20.9 -16.9 -17.4 -19.5 -20..9 -14.7 -18375 62 
00:08:16:00 1489 -19.7 -14.7 -19.6 -18.3 -20..9 -16.9 -17.4 -19.5 -20.9 -14.7 -18375 6.7 
00:08:16:20 1490 -19.7 -14.7 -19.6 -18.4 -20.9 -16.9 -17.4 -195 -20.9 -14.7 -18388 6.7 
00;08:16:40 1491 -19.7 -14.7 -19.5 -18.4 -20.9 -16.9 -17.4 -19.5 -20.9 -14.7 -18.375 6.2 
00:08:17:00 1492 -19.7 -14.7 -19.5 -18.4 -20..9 -16.8 -17.4 -19.5 -20..9 -14.7 -18.363 6.2 
00:08:17:20 1493 -19.7 -14.8 -19.6 -18.4 -20.9 -16.8 -17.4 -19.6 -20.9 -14.8 -18.4 6.1 
OD:D8:17:40 1494 -19.7 -14.& -19.6 -18.4 -00.9 -ló.B -17.4 -19.6 -20..9 -1'..8 -lJU 6.1 

00:08:18:00 1495 -19.7 -14.8 -19.6 -185 -20.9 -16.8 -17.5 -19.6 -20..9 -14.8 -18.425 6.1 
00:08:18:20 1496 -19.7 -14.8 -19.6 -18.5 -20.9 -16.8 -115 -19.6 -20.9 -14.8 -18.425 6.1 
00:08:18:40 1497 -19.7 -14.8 -19.6 -185 -20.9 -16.8 -175 -19.7 -20.9 -14.8 -18.438 6.1 
00:08:19:00 1498 -19.7 -14.8 -19.6 -18.5 -20.9 -16.8 -17.5 -19.7 -20.9 -14.8 -18.438 6.1 
00:08:19:20 1499 -19.7 -14.8 -19.6 -185 -20.9 -16.8 -17.5 -19.7 -20.9 -14.8 -18.438 6.1 
00:08:19:40 1500 -19.7 -14.8 -19.6 -18.6 -20..9 -16.8 -17.5 -19.7 -10..9 -14.8 -18.45 6.1 
00:08:20:00 1501 -19.7 -14.8 -19.6 -18.6 -20.9 -16.8 -175 -19.8 -20.9 -14.8 -18.463 6.1 
00:08:20:20 1502 -19.7 -14.8 -19.6 -18.6 -20.9 -16.8 -17.6 -19.8 -20.9 -14.8 -18.475 6.1 
00:08:20:40 1503 -19.7 -14.8 -19.6 -18.7 -20.9 -16.8 -17.6 -19.8 -20.9 -14.8 -18.488 6.1 
00:08:21:00 1504 -19.7 -14.8 -19.6 -18.7 -20..9 -16.8 -17.6 -19.9 -20.9 -14.8 -18.5 6.1 
00:08:21:20 1505 -19.7 -14.8 -19.7 -18.7 -20.9 -16.8 -17.6 -19.9 -20.9 -14.8 -18513 
00:08:21:40 1506 -19.7 -14.8 -19.7 -18.7 -20.9 -16.8 -17.6 -19.9 -20.9 -14.8 -18.513 6.1 
00:08:22:00 1507 -19.7 -14.8 -19.7 -18.8 -20.9 -16.8 -17.6 -20 -20.9 -14.8 -18.538 6.1 
00:08:22:20 1508 -19.8 -14.8 -19.7 -18.8 -21 -16.8 -17.6 -20 -21 -14.8 -18.563 6.2 
00:08:22:40 1509 -1.9.8 -14.8 -19.7 -18.8 -21 -16.8 -17.7 -20 -21 6.7 
00:08:23:00 1510 -19.8 -14.8 -19.7 -18.9 -21 -16.8 -17.7 -20.1 -21 -14.8 -18.6 6.2 
00:08:23:20 1511 -19.8 -14.8 -19.7 -18.9 -21 -16.8 -17.7 -20.1 -21 -14.8 -18.6 62 
00:08:23:40 1512 -19.8 -14.8 ·19.7 -18.9 -21 -16.8 -17.7 -20.1 -21 -14.8 -18.6 6.7 
00;08:24:00 1513 -19.8 -14.8 -19.7 -19 -21 -16.8 -17.7 -20.2 -21 -14.8 -18.625 6.2 
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00:08:24:20 1514 -19.8 -14.8 -19.7 -19 -21 -16.8 -17.7 ~202 -21 -14.8 -18.625 6.2 

00:08:24:40 1515 -19.9 -14.8 -19.7 -19 -21 -16.7 -17.8 -202 -21 -14.8 -18.638 6.2 

00:08:25:00 1516 -19.9 -14.8 -19.8 -19 -21 -16.7 -17.8 -202 -21 -14.8 -18.65 6.2 

00:08:25:20 1517 -19.9 -14..8 -19.8 -19 -:.U.1 -16.7 -17..8 -20.2 -21.1 -14-.8 -18.663 6.> 
00:08:25:40 1518 -19.9 -14.8 -19.8 -19 -21.1 -16.7 -17.8 -21.1 -14.8 -18.663 6.3 

00:08:26:00 1519 -19.9 -14.8 -19.8 -19 -2L1 -16.7 -17.8 -203 -21.1 -14.8 -18.675 6.3 

00:08:26:20 1520 -19.9 -14.9 -19.8 -19 -21.1 -16.7 -17.8 -203 -21.1 -14.9 ~18.688 6.2 

00:08:26:40 1521 -14.9 -1:5'.8 -10 -21.1 -16.7 -17.8 -20.3 -21.1 -14.9 -18.688 6.2 

00:08:27:00 1522 -20 -14.9 -19.8 -19.1 -21.1 -16.7 -17.9 -203 -21.1 -14.9 -18.ns 62 

00:08:27:20 1523 -20 -14.9 -19.8 -19.1 -21.1 -16.7 -17.9 -203 -21.1 -14.9 -18.725 62 

00:08:27:40 1524 -20 -14.9 -19.8 -19.1 -21.2 -16.7 -17.9 -203 -21.2 -14.9 -18.738 63 

00:08:28:00 1525 -20 -14.9 -19.9 -19.1 -21.2 -16.7 -17.9 -20.4 -21.2 -14.9 -18.763 6.3 

00:08:28:20 1526 -20 -14.9 -19.9 -19.1 -21.2 -16.7 -17.9 -20.4 -21.2 -14.9 -18.763 6.3 

00:08:28:40 1527 -20 -14.9 -19.9 -19.1 -21.2 -16.7 -17.9 -21.2 -14.9 -18.763 6.3 

00:08:29:00 1528 -20.1 -14.9 -19.9 -19.1 -21.2 -16.7 -18 -20.4 -21.2 -14.9 -18.788 6.3 

00:08:29:20 1529 -20.1 -14.9 -19.9 -19.1 -21.2 -16.8 -18 -20.4 -212 -14.9 -18.8 63 

00:08:29:40 1530 -20.1 -14.9 -19.9 -19.1 -213 -16.8 -18 -20.4 -213 -14.9 -18.813 6.4 

00:08:30:00 1531 -20.1 -15 -19.9 -19.1 -213 -16.8 -18 -20.4 -213 -15 -18.825 63 

00:08:30:20 1532 -20.1 -15 -19.9 -19.1 -21.3 -16.8 -18 -20.4 -21.3 -15 -18.825 6.3 

00:08:30:40 1533 -20.2 -15 -20 -19.1 -213 -16.8 -18.1 -20.4 -213 -15 -18.863 6.3 

00:08:31:00 1534 -20.2 -15 -20 -19.2 -21.3 -16.8 -18.1 -205 -213 -15 -18.888 6.3 

00:08:31:20 1535 -20.2 -15 -20 -19.2 -21.4 -16.8 -18.1 -20.5 -21.4 -15 -18.9 6.4 

00:08:31:40 1536 -20.2 -15 -20 -19.2 -21.4 -16.8 -18.1 -205 -21.4 -15 -18.9 6.4 

00:08:32:00 1537 -203 -15.1 -20 -10.2 -21.4 -16.8 -18.1 -205 -21.4 -15.1 -18.925 6.3 

00:08:32:20 1538 -203 -15.1 -20 -19.2 -21.4 -16.9 -18.1 -20.5 -21.4 -15.1 -18.938 63 

00:08:32:40 1539 -203 -15.1 -20 -19.2 -21.4 -16.9 -182 -205 -21.4 -15.1 -18.95 63 

00:08:33:00 1540 -20.3 -15.1 -20.1 -19.2 -21.4 -16.9 -18.2 -20.5 -21.4 -15.1 -18.963 6.3 

00:08:33:20 1541 ~20.3 -15.1 -20.1 -19.2 -21.5 -16.9 -18.2 ~20.5 -21.5 -15.1 -18.975 6.4 

00:08:33:40 1542 -203 -15.1 -20.1 -19.2 -21.5 -16.9 -18.2 -20.5 -21.5 -15.1 -18.975 6.4 

00:08:34:00 1543 ...20.4 -15.1 ...20.1 -19.1 -215 -16.9 -18.2 -205 -21.5 -15.2 -19 63 

00:08:34:20 1544 -20.4 -15.2 -20.1 -19.2 -21.5 -16.9 -18.2 -20.5 -21.5 -15.2 -19 63 

00:08:34:40 1545 -20.4 -15.2 -20..1 -19.2 -215 -17 -183 -20.6 -215 -15.2 -19.038 63 

00:08:35:00 1546 -20.4 -15.2 -20.1 -193 -215 -17 -183 -20.6 -21.5 -15.2 -19.05 63 

00:08:35:20 1547 -20.4 -15.2 -20.2 -193 -215 -17 -183 -20.6 -21.5 -15.2 -19.063 6.3 

00:08:35:40 1548 -20.4 -153 -20.2 -193 -21.5 -17 -183 -20.6 -215 -15.3 -19.075 6.2 

00:08:36:00 1549 -20.4 -15.3 -20.2 -193 -21.5 -17 -183 -20.6 -21.5 -153 -19.075 62 

00:08:36:20 1550 -20.4 -153 -20.2 -193 -215 -17 -18.4 -20.6 -21.5 -15.3 -19.088 6.2 
00:08:36:40 1551 -20.5 -153 -20.2 -193 -21.5 -11.1 -18.4 -20.6 -215 -153 -19.113 6.2 

00:08:37:00 1552 -205 -15.4 -20.2 -19.3 -21.5 -17.1 -18.4 -20.6 -215 -15.4 -19.125 6.1 

00:08:37;20 1553 -20.5 -15.4 -20.2 -19.3 -215 -17.1 -18.4 -20.6 -215 -15.4 -19.125 6.1 

00:08:37:40 1554 -205 -15.4 -203 -19.3 -21.6 -17.1 -18.4 -20.6 -21.6 -15.4 -19.15 6.2 

00:08:38:00 1555 -20.5 -15.4 -20.3 -193 -21.6 -17.2 -18.4 -20.6 -21.6 -15.4 -19.163 62 

00:08:38:20 1556 -205 -155 -20.3 -193 -21.6 -17.2 -185 -20.6 ~21.6 -15.5 -19.188 6.1 

00:08:38:40 1557 -205 -15.5 -203 -193 -21.6 -17.2 -18.5 -20.6 -21.6 -155 -19.188 6.1 

00:08:39:00 1558 -20.5 -15.5 -203 -19.3 -21.6 -17.2 -18.5 -20.6 -21.6 -15.5 -19.188 6.1 

00:08:39:20 1559 -205 -15.6 -203 -193 -21.6 -113 -185 -20.6 -21.6 -15.6 -19.213 

00:08:39:40 1560 -205 -15.6 -20.4 -193 -21.6 -173 -18.5 -20.6 -21.6 -15.6 -19.225 

00:08:40:00 1561 -205 -15.6 -20.4 -10.3 -21.6 -173 -18.6 -20.6 -21.6 -15.6 -19.238 

00:08:40:20 1562 -205 -15.6 -20.4 -19.3 -21.6 -17.3 -18.6 -20.6 -21.6 -15.6 -19.238 

00:08:40:40 1563 -20.6 -15.7 -20.4 -193 -21.6 -17.4 ~18.6 -20.6 -2L6 -15.7 -19.275 5.9 
00:08:41:00 1564 -20.6 -15.7 -20.4 -19.3 -21.6 -17.4 -18.6 -20.6 -21.6 -15.7 -19.275 5.9 

00:08:41:20 1565 -20.6 -15.7 -20.4 -193 -21.6 -17.4 -18.6 -20.6 -21.6 -15.7 -19.275 5.9 

00:08:41:40 1566 -20.6 -15.8 -20.4 -19.3 -21.6 -17.4 -18.6 -20.6 -21.6 -15.8 -19.288 5.8 

00:08:42:00 1567 -20.6 -15.8 -20.5 -193 -21.6 -17.5 -18.7 -20.6 -21.6 -15.8 -19325 5.8 

00:08:42:20 1568 -20.6 -15.8 -20.5 -193 -21.6 -115 -18.7 -20.6 -21.6 -15.8 -19325 5.8 
00:0&:42:40 1569 -20.6. -15.8 -205 -19.3. -21.6 -17.5 -18.7 -20.6 -21.6 -15.8 -19.325 5.8 

00:08:43:00 1570 -20.6 -15.9 -205 -193 -21.6 -17.5 -18.7 -20.6 -21.6 -15.9 -19.338 5.7 
00:08:43:20 1571 -20.6 -15.9 -20.5 -193 -21.6 -17.5 -18.7 -20.6 -21.6 ~15.9 -19.338 5.7 
00:08:43:40 1572 -20.6 -15.9 -20.6 -193 -21.6 -17.5 -18.8 -20.6 -21.6 -15.9 -19.363 5.7 
00:08:44:00 1573 -20.6 -15.9 -20.6 -19.5 -21.6 -17.6 -18.8 -20.6 -Zt.6 -15.9 -19.575 5.7 
00:08:44:20 1574 -20.6 -16 -20.6 -193 -21.6 -17.6 -18.8 -20.6 -21.6 -16 -19388 5.6 
00:08:44:40 1575 -20.6 -16 -20.6 -193 -21.6 -17.6 -18.8 -20.6 -21.6 -16 -19388 5.6 

00:08:45:00 1576 -20.6 -16 -20.6 -193 -21.6 -17.6 -18.8 -20.6 -21.6 -16 -19388 5.6 
00:08:45:20 1577 -20.6 -16 -20.6 -19.3 -21.6 -17.6 -18.9 -20.6 -21.6 -16 -19.4 5.6 
00:08:45:40 1578 -20.6 -16 -20.7 -193 -21.6 -17.6 -18.9 -20.5 -21.6 -16 -19.4 5.6 
00:08:46:00 1579 -20.6 -16.1 -20.7 -19.3 -21.6 -17.6 -18.9 -20.6 -21.6 -16.1 -19.425 55 
00:08:46:20 1580 -20.6 -16.1 -20.7 -193 -21.6 -17.6 -18.9 -20.5 -21.6 -16.1 ·19.413 5.5 
00:08:46:40 1581 -20.6 -16.1 -20.7 -19.3 -21.6 -17.7 -18.9 -20.5 -21.6 -16.1 -19.425 55 
00:08:47:00 1582 -20.6 -16.1 -20.7 -193 -21.6 -17.7 -18.9 -20.5 -21.6 -16.1 -19.425 55 
00:08:47:20 1583 -20.6 -16.1 -20.7 -193 -21.6 -17.7 -19 -20.5 -21.6 -16.1 -19.438 55 
00:08:47:40 1584 -20.6 -162 -20.7 -19.3 -21.6 -17.7 -19 -20.5 ~21.6 -16.2 -19.45 5.4 
00:08:48:00 1585 -20.6 -16.2 -20.8 -19.3 -21.6 -17.7 -19 -20.5 -21.6 -16.2 -19.463 5.4 
00:08:48:20 1586 -20.6 -16.2 -20.8 -19.3 -21.6 -17.7 -19 -20.5 -21.6 -16.2 -19.463 5.4 
00:08:48:40 1587 -20.6 -16.2 -20.8 -103 -21.6 -17.7 -19 -20.5 -21.6 -16.2 -19.463 5.4 
00:08:49:00 1588 -20.7 -16.2 -20.8 -193 -21.6 -17.7 -19.1 -20.5 -21.6 -16.2 -19.488 5.4 
00:08:49:20 1589 -20.6 -163 -20.8 -193 -21.6 -17.8 -19.1 -205 -21.6 -163 -195 53 
00;08:49:40 1590 -20.7 -163 -20.8 -19.3 -21.6 -17.8 -19.1 -205 -21.6 -163 -19513 
00:08:50:00 1591 -20.6 -163 -20.9 -193 -21.6 -17.8 -19.1 -20.4 -21.6 -163 -19.5 5.3 
00:08:50:20 1592 -20.7 ~163 -20.9 -193 -21.6 -17.8 -19.1 -20.4 -21.6 -16.3 -19.513 5.3 
00:08:50:40 1593 -20.6 -163 -20.9 -193 -21.6 -17.8 -19.2 -20.4 -21.6 -16.3 ·19.513 53 
00:08:51:00 1594 -20.6 -163 -20.9 -193 -21.6 -17.8 -19.2 -20.4 -21.6 -163 -19.513 5.3 
00:08:51:20 1595 -20.6 -16.4 -20.9 -193 -21.6 -17.8 -19..2 -16.4 -19525 5.2 

00:08:51:40 1596 -20.6 -16.4 -21 -19.3 -21.6 -17.8 -19.2 -20.4 -21.6 -16.4 -19.538 5.2 
00:08:52:00 1597 -20.6 -16.4 -21 -19.2 -21.6 -17.8 -19.2 -20.4 -21.6 -16.4 -19.525 5.2 
00:08:52:20 1598 -20.6 -16.4 -21 -192 -215 -17.8 -19.2 -20.4 -21.5 -16.4 -19.513 5.1 
00:08:52:40 1599 -20.6 -16.4 -21 -132 -21.5 -17.8 -193 -20.4 -21.5 -16.4 -19.525 5.1 
00:08:53:00 1600 -20.6 -16.4 -21 -19.2 -215 -17.8 -19.3 -20.4 -215 -16.4 -19.525 5.1 
00:08:53:20 1601 -20.6 -16.4 -21 -19.2 -215 -17..9 -193 -203 -215 -16.4 -19.525 5.1 
00:08:53:40 1602 -20.6 -16.4 -21.1 -19.2 -21.5 -17.9 -19.3 -203 -215 -16.4 -19.538 5.1 
00:08:54:00 1603 -20.6 -16.5 -21.1 -19.2 -21.5 -17.9 -193 -203 -21.5 -16.5 -19.55 
00:08:54:20 1604 -20.6 -165 -21.1 -19.2 -215 -17.9 -19.4 -203 -21.5 -16.5 -19563 
00:08:54:40 1605 -20.6 -16.5 -21.1 -19.2 -21.5 -17.9: -19.4 -203 -215 -165 -19.563 
00:08:55:00 1606 -20.6 -16.5 -21.1 -19.2 -21.5 -17.9 -19.4 -203 -21.5 -16.5 -19.563 
00:08:55:20 1607 -20.6 -165 -21.1 -19.2 -21.5 -17.9 -19.4 -20.3 -215 -16.5 -19.563 
00:08:55:40 1608 ~20.6 -165 -21.1 ~19.2 -215 -17.9 -19.4 -20.2 -21.5 -16.5 -1955 
00:08:56:00 1609 -20.6 -16.5 -21.2 -19.2 -21.5 -17.9 -19.5 -20.2 -21.5 -16.5 -19.575 
00;08:56:20 1610 -20.6 -165 -21.2 -19.1 -21.5 -17.9 -195 -20.2 -21.5 -16.5 -19.563 
00:08:56:40 1611 -20.6 -165 -21.2 -19.1 -21.5 -17.9 -19.5 -20.2 -21.5 -16.5 -19.563 
00:08:57:00 1612 -20.6 -16.6 -21.2 -19.1 -21.5 -17.9 -19.5 -20.2 -215 -16.6 -19575 4.9 
00:08:57:20 1613 -20.6 -16.6 -21.2 -19.1 -21.5 -17.9 -19.5 -20.2 -21.5 -16.6 -19575 4.9 
00:08:57:40 1614 -20.6 -16.6 -21.2 -19.1 -21.4 -17.9 -19.5 -20.1 -21.4 -16.6 -19.55 4.8 

Q 
1 



00:08:58:00 1615 -20.6 -16.6 -21.2 -19.1 -21.4 -17.9 -19.6 -20.1 -21.4 -16.6 -19.563 4.8 

00:08:58:20 1616 -20.6 -16.6 -213 -19.1 -21.4 -17.9 -19.6 -20.1 -21.4 -16.6 -19575 4.8 

00:08:58:40 1617 -20.6 -16.6 -213 -19.1 -21.4 -17.9 -19.6 -20.1 -21.4 -16.6 -19575 4.8 

00:0&:59:00 -20.G -1.G..G. -:n.a -21.4 -1.7.9 -19.G -20.1 -21.4 -1G.6 -19.575 ... 
00:08:59:20 1619 -20.6 -16.6 -21.3 -19.1 -21.4 -17.9 -19.6 -20.1 -21.4 -16.6 -19.575 4.8 

00:08:59:40 1620 -20.6 -16.6 -213 -19.1 -21.4 -17.9 -19.7 -20 -21.4 -16.6 -19.575 4.8 

00:09:00:00 1621 -20.6 -16.6 -21.3 -19.1 -21.4 -17.9 -19.7 -20 -21.4 -16.6 -19.575 4.8 

00:09:00:20 1622 -20.6 -16.6 -21.4 -19 -21.4 -18 -19.7 -20 -21.4 -16.6 -19.588 4.8 

00:09:00:40 1623 -20.6 -16.6 -21.4 -19 -21.4 -18 -19.7 -20 -21.4 -16.6 -19.588 4.8 

00:09:01:00 1624 -20.6 -16.7 -21.4 -19 -21.4 -18 -19.7 -20 -21.4 -16.7 -19.6 

00;09:01:20 1625 -20.6 -16.7 -21.4 -19 -213 -18 -19.7 -19.9 -21.4 -16.7 -19.575 

00:09:01:40 1626 -20.6 -16.7 -21.4 -19 -213 -18 -19.8 -19.9 -21.4 -16.7 -19.588 4.7 

00:09:02:00 1627 -20.5 -16.7 -21.4 -19 -213 -18 -19.8 -19.9 -21.4 -16.7 -19.575 4.7 

00:09:02:20 1628 -20.5 -16.7 -21.4 -19 -213 -18 -19.8 -19.9 -21.4 -16.7 -19.575 4.7 

00:09:02:40 1629 -20.5 -16.7 -21.4 -18.9 -213 -18 -19.8 -19.8 -21.4 -16.7 -19.55 4.7 

00:09:03:00 1630 -20.5 -16.7 -215 -18.9 -213 -18 -19.8 -19.8 -21.5 -16.7 -19.563 4.8 

00:09:03:20 1631 -20.5 -16.7 -21.5 -18.9 -213 -18 -19.8 -19.8 -21.5 -16.7 -19563 4.8 

00:09:03:40 1632 -20.5 -16.7 -215 -18.9 -213 -18 -19.8 -19.8 -21.5 -16.7 -19.563 4.8 

00:09:04-:00 1633 -20.5 -16.7 -21.5 -18.9 -21.2 -lB -19.8 -19.8 -21.5 -16.7 -19.55 4.8 

00:09:04:20 1634 -20.5 -16.7 -21.5 -18.9 -21.2 -18 -19.8 -19.7 -21.5 -16.7 -19.538 4.8 

00:09:04:40 1635 -20.5 -16.7 -21.5 -18.9 -21.2 -18 -19.8 -19.7 -21.5 -16.7 -19.538 4.8 

00:09:05:00 1636 -20.5 -16.7 -21.5 -18.9 -21.2 -18 -19.8 -19.7 -21.5 -16.7 -19.538 4.8 

00:09:05:20 1637 -20.5 -16.7 -21.5 -18.8 -212 -18 -19.8 -19.7 -21.5 -16.7 -19.525 4.8 

00:09:05:40 1638 -20.5 -16.7 -21.5 -18.8 -21.2 -18 -19.8 -19.7 -215 -16.7 -19525 4.8 

00:09:06:00 1639 -20.4 -16.7 -215 -18.8 -212 -18 -19.9 -19.7 -21.5 -16.7 -19.525 4.8 

00:09:06:20 1640 -20.4 -16.7 -215 -18.8 -21.1 -18 -19.9 -19.7 -115 -16.7 -19.513 4.8 

00:09:06:40 1641 -20.4 -16.7 -21.5 -18.8 -21.1 -18 -19.9 -19.7 -21.5 -16.7 -19.513 4.8 

00:09:07:00 1642 -20.4 -16.7 -21.5 -18.8 -21.1 -18 -19.9 -19.7 -215 -16.7 -19.513 4.8 

00:09:07:20 1643 -20.4 -16.8 -21.5 -18.8 -21.1 -18 -19.9 -19.7 -21.5 -16.8 -19.525 4.7 

DD:D9:D7:4D 1644- -20.4 -16.7 -21.5 -18..8 -21.1 -18 -19.9 -19.7 -21.5 -16.7 -19513 

00:09:08:00 1645 -20.4 -16.8 -21.5 -18.8 -21.1 -18 -19.9 -19.7 -21.5 -16.8 -19.525 4.7 

00:09:08:20 1646 -20.4 -16.8 -21.5 -18.9 -21.1 -18 -19.9 -19.7 -215 -16.8 -19.538 4.7 
00:09:08:40 1647 -20.4 -16.8 -215 -18.9 -21.1 -17.9 -19.9 -19.7 -21.5 -16.8 -19.525 4.7 

00:09:09:00 1648 ·20.4 -16.8 -21.5 -183 -21.1 -17.9 -193 -19.7 -21.5 -16.8 -19.525 4.7 

00:09:09:20 1649 -20.4 -16.8 -21.5 -18.9 -21.1 -17.9 -19.9 -19.7 -21.5 -16.8 -19.525 4.7 

00:09:09:40 1650 -20.4 -16.8 -21.5 -18.9 -21.1 -17.9 -19.9 -19.8 -215 -16.8 -19.538 4.7 

00:09:10:00 1651 -20.4 -16.8 -21.5 -18.9 -21.1 -17.9 -19.9 -19.8 -21.5 -16.8 -19.538 4.7 

00:09:10:20 1652 -20A -16.8 -215 -18.9 -21.1 -17.9 -19.9 -19.8 -21.5 -16.8 -19.538 4.7 

00:09:10:40 1653 -20.4 -16.8 -21.5 -18.9 -21.1 -17.9 -19.9 -19.8 -215 -16.8 -19.538 4.7 

00:09:11:00 1654 -20.4 -16.8 -21.5 -19 -21.1 -17.9 -19.9 -19.8 -215 -16.8 -19.55 

00:09:11:20 1655 -20.4 -16.8 -215 -19 -21.1 -17.9 -19.9 -1!l.B -215 -16.8 -19.55 4.7 

00:09:11:40 1656 -20.4 -16.8 -21.5 -19 -21.1 -17.9 -19.9 -19.9 -21.5 -16.8 -19.563 4.7 

00:09:12:00 1657 -205 -16.8 -21.5 -19 -21.1 -17.9 -19.9 -19.9 -21.5 -16.8 -19.575 4.7 

00:09:12:20 1658 -20.5 -16.8 -21.5 -19 -21.1 -17.9 -19.9 -19.9 -21.5 -16.8 -19.575 4.7 
OO:O!J:1Z: .. O 1659 -20.5 -16.8 -21.4 -13 -21.1 -17.5 -1!t.S ·Z1 ... -16.8 -1!!1.56:1 ... 
00:09:13:00 1660 -205 -16.8 -21.4 -19.1 -21.2 -17.9 -19.9 -19.9 -21.4 -16.8 -19588 4.6 

00:09:13:20 1661 -20.5 -16.8 -21.4 -19.1 -212 -17.9 -19.9 -19.9 -21.4 -16.8 -19.588 4.6 

00:09:13:40 1662 -20.5 -16.8 -21.4 -19.1 -212 -17.9 -19.9 -20 -21.4 -16.8 -19.6 4.6 
00:09:14:00 1663 -20.5 -16.8 -21.4 -19.1 -21.2 -17.9 -19.9 -20 -21.4 -16.8 -19.6 4.6 

00:09:14:20 1664 -20.5 -16.8 -21.4 -19.1 -21.2 -17.9 -19.9 -20 -21.4 -16.8 -19.6 4.6 

00:09:14:40 1665 -20.5 -16.8 -21.4 -19.2 -21.2 -17.9 -19.9 -20.1 -21.4 -16.8 -19.625 4.6 

00:09:15:00 1666 -20.5 -16.8 -21.4 -19.2 -21.2 -17.9 -19.9 -20.1 -21.4 -16.8 -19.625 4.6 

00:09:15:20 1667 -20.6 -16.8 -21.4 -192 -21.2 -17.9 -19.9 -20.1 -21.4 -16.8 -19.638 4.6 

00:09:15:40 1668 -20.6 -16.7 -21.4 -19.2 -21.2 -17.9 -19.9 -20.1 -21.4 -16.7 -19.625 

00:09:16:00 1669 -20.6 -16.7 -21.4 -193 -213 -17.9 -19.9 -202 -21.4 -16.7 -19.663 4.7 
00:09:16:20 1670 -20.6 -16.7 -21A -19.3 -213 -17.9 -19.9 -:!0.2 -21.4 -16.7 -19.663 4.7 
00:09:16:40 1671 -20.6 -16.7 -21.4 -19.3 -21.3 -17.8 -19.9 -20.2 -21.4 -16.7 -19.65 4.7 

00:09:17:00 1672 -20.6 -16.7 -21.4 -19.4 -213 -17.8 -19.9 -203 -21.4 -16.7 -19.675 4.7 

00:09:17:20 1673 -20.6 -16.7 -21.4 -19.4 -213 -17.8 -19.9 -203 -21.4 -16.7 -19.675 4.7 
00:09:17:40 1674 -20.7 -16.7 -21.3 -19.4 -21.3 -17.8 -19.8 -ZD.3 -21.3 -16.7 -19.663 4.6 
00:09:18:00 1675 -20.7 -16.7 -213 -19.4 -21A -17.8 -19.8 -20.4 -21.4 -16.7 -19.688 4.7 
00:09:18:20 1676 -20.7 -16.7 -213 -195 -21.4 -17.8 -19.8 -20.4 -21.4 -16.7 -19.7 4.7 

00:09:18:40 1677 -20.7 -16.7 -213 -195 -21.4 -17.8 -19.8 -10.4 -21.4- -16.7 -19.7 
00:09:19:00 1678 -20.7 -16.7 -213 -19.5 -21.4 -17.8 -19.8 -20.4 -21.4 -16.7 -19.7 4.7 
00:09:19:20 1679 -20.7 -16.7 -213 -195 -21.4 -17.8 -19.8 -20.5 -21.4 -16.7 -19.713 4.7 
00:09:19:40 1680 -20.7 -16.7 -21.3 -19.5 -21.4 -17.8 -19.8 -205 -21.4 -16.7 -19.713 4.7 
00:09:20:00 1681 -20.8 -16.7 -213 -19.5 -215 -17.8 -19.8 -20.5 -21.5 -16.7 -19.738 4.8 

00:09:20:20 1682 -20.8 -16.7 -213 -19.5 -21.5 -17.8 -19.8 -20.5 -215 -16.7 -19.738 4.8 
00:09:20:40 1683 -20.8 -16.7 -21.3 -19.6 -21.5 -17.8 -19.8 -20.5 -21.5 -16.7 -19.75 4.8 
00:09:21:00 1684 -20.8 -16.7 -21.2 -19.6 -21.5 -17.8 -19.8 -205 -21.5 -16.7 -19.738 4.8 
00:09:21:20 1685 ·20.8 -16.7 -21.2 -19.6 -215 -17.7 -19.8 -20.6 -21.5 -16.7 -19.738 4.8 
00:09:21:40 1686 -20.9 -16.7 -21.2 -19.6 -21.6 -17.7 -19.8 -20.6 -21.6 ·16.7 -19.763 4.9 
00:09:22:00 1687 -20.9 -16.7 -21.2 -19.6 -21.6 -17.7 -19.8 -20.6 -21.6 -16.7 -19.763 4.9 
00:09:22:20 1688 -20.9 -16.7 -21.2 -19.6 -21.6 -17.7 -19.8 -20.6 -21.6 -16.7 -19.763 4.9 
00:09:22:40 1689 -20.9 -16.7 -21.2 -19.6 -21.6 -17.7 -19.7 -20.6 -21.6 -16.7 -19.75 4.9 
00:09:23:00 1690 -20.9 -16.7 -212 -19.6 -21.6 -17.7 -19.7 -20.6 -21.6 -16.7 -19.75 4.9 
00:09:23:20 1691 -20.9 -16.7 -21.2 -19.6 -21.6 -17.7 -19.7 -20.6 -21.6 -16.7 -19.75 4.9 
00:09:23:40 1692 -20.9 -16.7 -21.1 -19.6 -21.6 ~17.7 -19.7 -20.7 -21.6 -16.7 -19.75 4.9 
00:09:24:00 1693 -21 -16.7 -21.1 -19.6 -21.6 -17.7 -19.7 -20.7 -21.6 -16.7 -19.763 4.9 
00:09:24:20 1694 -21 -16.7 -21.1 -19.6 -21.6 -17.7 -19.7 -20.7 -21.6 -16.7 -19.763 4.9 
00:09:24:40 1695 -21 -16.7 -21.1 -19.7 -21.7 -17.7 -19.7 -20.7 -21.7 -16.7 -19.788 
OD:09:25:DD 1696 -21 -16.7 -21 -19.7 -21.7 -]7.7 -19.7 -2D.7 -21.1 -16.7 -19.775 
00:09:25:20 1697 -21 -16.7 -21 -19.7 -21.7 -17.7 -19.7 -20.7 -21.7 -16.7 -19.775 
00:09:25:40 1698 -21 -16.7 -21 -19.7 -21.7 -17.7 -19.6 -20.7 -21.7 -16.7 -19.763 
00:09:26:00 1699 -21 -16.7 -21 -19.7 -21.7 -17.7 -19.6 -20.7 -21.7 -16.7 -19.763 
oo:re:Zfi::m 1700 -21 -16.7 -21 -19.7 -21.7 -17.7 -20.8 -21.7 -lr...7 -13.775 

00:09:26:40 1701 -21 -16.7 -20.9 -19.7 -21.7 -17.7 -19.6 -20.8 -21.7 -16.7 -19.763 
00:09:27:00 1702 -21 -16.7 -20.9 -19.7 -21.7 -17.7 -19.6 -20.8 -21.7 -16.7 -19.763 
00:09:27:20 1703 -21.1 -16.7 -20.9 -19.7 -21.7 -17.7 -19.6 -20.8 -21.7 -16.7 ·19.775 
00:09:27:40 1704 -21.1 -16.7 -20.9 -19.7 -21.7 -17.7 -19.6 -20.8 -21.7 -16.7 -19.775 
00:09:28:00 1705 -21.1 -16.7 -20.9 -19.7 -21.7 -17.7 -19.6 -20.8 -21.7 -16.7 -19.775 

00:09:28:20 1706 -21.1 -16.7 -20.9 -19.7 -21.7 -17.8 -19.6 -20.8 -21.7 -16.7 -19.788 
00:09:28:40 1707 -21.1 -16.8 -20.9 -19.7 -21.7 -17.8 -19.6 -20.8 -21.7 -16.8 -19.8 4.9 
00:09:29:00 1708 -21.1 -16.8 -20.8 -19.7 -21.7 -17.8 -19.6 -20.8 -21.7 -16.8 -19.788 4.9 
00:09:29:20 1709 -21.1 -16.8 -20.8 -19.7 -21.7 -17.8 -19.6 -20.8 -21.7 -16.8 -19.788 4.9 
00:09:29:40 1710 -21.1 -16.8 -20.8 -19.8 -21.7 -17.8 -19.6 -20.8 -21.7 -16.8 -19.8 4.9 
00:09:30:00 1711 -21.1 -16.8 -20.8 -19.8 -21.8 -17.8 -19.6 -20.8 -21.8 -16.8 -19.813 

00:09:30:20 1712 -21.1 -16.8 -20.8 -19.8 -21.8 -17.8 -19.6 -20.8 -21.8 -16.8 -19.813 

00:09:30:40 1713 -21.1 -16.8 -20.8 -19.8 -21.8 -17.8 -19.6 -20.8 -21.8 -16.8 -19.813 

00:09:31:00 1714 -21.1 -16.8 -20.8 -19.8 -21.8 -17.9 -19.6 -20.8 -21.8 -16.8 -19.825 
00:09:31:20 1715 -21.1 -16.9 -20.8 -19.8 -21.8 -17.9 -19.6 -20.8 -21.8 -16.9 -19.838 4.9 



00:09:31:40 1716 -21.1 -16.9 ·20.8 -19.8 -21.8 -17.9 -19.6 -20.8 -21.8 -16.9 -19.838 4.9 

00:09:32;00 1711 -21.1 -16.9 -20.8 -19.8 -21.8 -17.9 -19.6 -20..8 -21.8 -16.9 -19.838 4.9 

00:09:32:20 1718 -21.1 -16.9 -20.8 -19.8 -21.8 -17.9 -19.6 -20.8 -21.8 -16.9 -19.838 4.9 
00:09:32:40 1719 -21.1 -16.9 -20.8 -19.8 -21.& -18 -19.6 -lO.& -21.8 -16.9 -19.85 4.9 

00:09:33:00 1720 -21.1 -11 -20.8 -19.8 -21.8 -18 -19.6 -20.9 -21.8 -17 -19.875 4.8 

00:09:33:20 1721 -21.2 -17 -20.8 -19.8 -21.8 -18 -19.6 -20.8 -21.8 -17 -19.875 4.8 

00:09:33:40 1722 -21.1 -17 ·20.7 -19.8 -21.8 -18 -19.6 -20.9 -21.8 ·17 -19.863 4.8 

00:09:34:00 1723 -11.2 -17 -20.8 -19.8 -21.8 -18 -19.6 -20.9 -21.8 -17 -19.888 4.8 

00:09:34:20 1724 -21.2 -17 -20.8 -19.8 -21..8 -18 -19.6 -20.9 -21.8 -17 -19.888 4.8 

00:09:34:40 1725 -21.2 -17 -20.8 -19.8 -21.8 -18.1 -19.7 -20.9 -21.8 -11 -19.913 4.8 

00:09:35:00 1726 -21.2 -17.1 -20.8 -19.8 -21.8 -18.1 -19.7 -20.8 -21.8 -17.1 -19.913 4.7 

00:09:35:20 1127 -21.2 -17.1 -20.8 -19.8 -21.8 -18.1 -19.7 -20.8 -21.8 -17.1 -19.913 4.7 

00:09:35:40 1728 -21.2 -17.1 -20.8 -19.8 -21.8 -18.1 -19.7 -20.8 -21.8 -17.1 -19.913 4.7 

00:09:36:00 1729 -21.2 -17.1 -20.8 -19.8 -21.8 -18.2 -19.7 -20.8 -21.8 -17.1 -19..925 4.7 

00:09:36:20 1730 -21.2 -17.2 -20.8 -19.8 -21.8 -18.2 -19.7 -20.8 -21.8 -17.2 -19.938 4.6 

00:09:36:40 1731 -21.2 -172 -20.8 -19.8 -21.8 -18.2 -19.7 -20.8 -21.8 -17.2 -19.938 4.6 

00:09:37:00 1732 -21.2 -17.2 -20.8 -19.8 -21.8 -18.2 -19.7 ·20.8 -21.8 -17.2 -19.938 4.6 

00:09:37:20 1733 -21.2 -17.2 -20.8 -19.8 -21.8 -18.2 -19.7 -20.8 -21.8 -17.2 -19.93:8 4.6 

00:09:37:40 1734 -21.2 -17.2 -20.8 -19.8 -21.8 -183 -19.7 -20.8 -21.8 -17.2 -19.95 4.6 

00:09:38:00 1735 -21.2 -113 -20.8 -19.8 -21.8 -183 -19.7 -20.8 -21.8 -17.3 -19.963 4.5 

00:09:38:20 1736 -21.2 -113 -20.8 -19.8 -21.8 -183 -19.7 -20.8 -21.8 -17.3 -19.963 4.5 

00:09:38:40 1737 -21..2 -113 -20.8 -19.8 -21.8 -18.3 -19.7 -20.8 -21.8 -113 -19.963 45 

00:09:39:00 1738 -21.2 -113 -20.8 -19.8 -21.8 -183 -19.8 -20.8 -21.8 -173 -19.975 45 

00:09:39:20 1739 -21.2 -113 -20.8 -19.8 -21.8 -183 -19.8 -20.8 -21.8 -173 -19.975 45 

00:09:39:40 1740 -21.2 -17.4 -20.8 -19.8 -21.8 -IBA -19.8 -20.8 -21.8 -17.4 -20 4.4 

00:09:40:00 1741 -21.2 -17.4 -20.8 -19.8 -21.8 -18.4 -19.8 -10.8 -21.8 -17.4 -20 4.4 
00:09:40:20 1742 -21.2 -17.4 -20.9 -19.8 -21.8 -18.4 -19.8 -20.8 -21.8 -17.4 -20.013 4.4 

00:09:40:40 1743 -21.2 -17.4 -20.9 -19.8 -21.8 -18.4 -19.8 -20.8 -21.8 -17.4 -20.013 4.4 

00:09:41:00 1744 -21.2 -17.4 -20.9 -19.8 -21.8 -IBA -19.8 -20.8 -21.8 -11A -20.013 4.4 

00:09:41:20 1745 -21.2 -175 -2().9 -19.8 -18.4 -19.8 -20.8 -21.8 -17.5 -20.025 43 
00:09:41:40 1746 -21.2 -115 -20.9 -19.8 -21.8 -18.4 -19.8 -20.8 -21.8 -17.5 -20.025 43 

00:09:42:00 1747 -21.2 -17.5 -20.9 -]9.8 -21.8 -IBA -19.9 -20.8 -21.8 -115 -20D38 43 
00:09:42:20 1748 -21.2 -17.5 -20.9 -19.8 -21.7 -185 -19.9 -20.8 -21.7 -17.5 ·20.038 4.2 

00:09:42:40 1749 -21.2 -17..5 -20.9 -19.8 -21.7 -18.5 -193 -20.8 -21.7 -17.5 -20.038 4.2 

00:09:43:00 1750 -21.2 -17.5 -20.9 -19.8 -21.7 -18.5 -19.9 -20.7 -21.7 -17 .S -20.025 4.2 

00:09:43:20 1751 -21.1 -115 -21 -19.8 -21.7 -18.5 -19.9 -20.7 -21.7 -17 5 -20.025 4.2 
00:09:43:40 1752 -21.2 -17.5 -21 -19.7 -21.7 -18.5 -19.9 -20.7 -21.7 -17 5 -20.025 4.2 

00:09:44:00 1753 -21.1 -11.6 -21 -19.7 -21.7 -18.5 -19.9 -20.7 -21.7 -11.6 -20.025 4.1 

00:09:44:20 1754 -21.1 -17.6 -21 -19.7 -21.7 -18.5 -19.9 -20.7 -21.7 -17.6 -20.025 4.1 

00:09:44:40 1755 -21.1 -11.6 -21 -19.7 -21.7 -185 -20 -20.7 -21.7 -11.6 -20.038 4.1 

00:09:45:00 1756 -21.1 -17.6 -21 -19.7 -21.7 -18.5 -20 -20.7 -21.7 -17.6 -20.038 4.1 
00:09:45:20 1757 -21.1 -17.6 -21.1 -19.7 -21.7 -18.6 -20 -21.7 -17.6 -20.063 4.1 

00:09:45:40 1758 -21.1 -17.6 -21.1 -19.7 -21.7 -18.6 -20 -20.7 -21.7 -17.6 -20.063 4.1 

00:09:46:00 1759 -21.1 -17.6 -21.1 -19.7 -21.7 -18.6 -20 -20.6 -21.7 -17.6 -20.05 4.1 
00:09:46:20 1760 -17.6 -21.1 -19.7 -21.7 -18.6 -20 -20.6 -21.7 -17.6 -20.05 4.1 

00:09:46:40 1761 -21.1 -17.7 -21.1 -19.7 -21.7 -18.6 -20.1 -20.6 -21.7 -17.7 -20.075 

00:09:47:00 1762 -21.1 -17.7 -21.1 -19.7 -21.7 -18.6 -20.1 -20.6 -21.7 -17.7 -20.075 

00:09:47:20 1763 -21.1 -17.7 ·21.1 ~19.7 -21.7 -18.6 -20.1 -20.6 -21.7 -17.7 -20.075 

00:09:47:40 1764 -21.1 -17.7 -21.2 -19.7 -21.7 -18.6 -20.1 -20.6 -21.7 -17.7 -20.088 

00:09:48:00 1765 -21.1 -11.1 -21.2 -19.7 -21.6 -18.6 -20.1 -20.6 -21.6 -17.7 -20.075 3.9 

00:09:48:20 1766 -21.1 -17.7 -21.2 -19.7 -21.6 -18.6 -20.1 -20.5 -21.6 -17.7 -20.063 3.9 

00:09:48:40 1767 -21.1 -17.7 -21.2 -19.7 -21.6 -18.6 -20.1 -205 -21.6 -17.7 -20.063 3.9 
00:09:49;00 1768 -21.1 -17.7 ·21.2 -19.6 -21.6 -18.6 -20.2 -20.5 -21.6 -17.7 -20.063 3.9 
00:09:49:20 1769 -21.1 -17.7 -21.2 -19.6 -21.6 -18.6 -20..2 -20.5 -21.6 -17.7 -20.063 3.9 
00:09:49:40 1770 -21.1 -17.7 -21.2 -19.6 -21.6 -18.6 -20.2 -20.5 -21.6 -17.7 -20.063 3.9 
00:09:50:00 1771 -21.1 -17.7 -213 -19.6 -21.6 -1&.6 -20.2 -20.5 -21.6 -17.7 ~20.075 3.9 

00:09:50:20 1772 -21.1 -17.8 -21.3 -19.6 -21.6 -18.6 -20.2 -20.5 -21.6 -17.8 -20.088 3.8 

00:09:50:40 1773 -21 -17.8 -213 -19.6 -21.6 -18.7 -20..2 -20.4 -21.6 -17.8 -20.075 3.8 
00:09:51:00 1774 -21 -17.8 -213 -19.6 -21.6 -18.7 -203 -20.4 -21.6 -17.8 -20.088 3.8 
00:09:51:20 1775 -21 ·17.8 -213 -19.6 -21.6 -18.7 -203 -20.4 -21.6 -17.8 -20.088 

00:09:51:40 1776 -21 -17.8 -21.3 -19.6 -21.6 -18.7 -203 -20.4 -21.6 -17.8 -20.088 3.8 
00:09:52:00 1777 -21 -17.8 -21.4 -19.6 -21.6 -18.7 -203 -20.4 -21.6 -17.8 -20.1 3.8 
00:09:52:20 1778 -21 -17.8 -21.4 -19.6 -215 -18.7 -203 -20.4 -21.5 -17.8 -20.088 3.7 
00:09:52:40 1779 -21 -17.8 -21.4 -19.6 -21.5 -18.7 -203 -20.4 -21.5 -17.8 -20.088 3.7 
00:09:53:00 1780 -21 -17.8 -21.4 -19.5 -21.5 -18.7 -20.4 -203 -21.5 -17.8 -20.075 3.7 
00:09:53:20 1781 -21 -17.8 -21.4 -19.5 -21.5 -18.7 -20.4 -20.3 -21.5 -17.8 -20.075 3.7 
00:09:53:40 1782 -21 -17.8 -21.5 -19.5 -21.5 -18.7 -20.4 -203 -21.5 -17.8 -20.088 3.7 
00:09:54:00 1783 -21 -17.8 -21.5 -19.5 -21.5 -18.7 -20.4 -203 -215 -17.8 -20.088 3.7 
00:09:54:20 1784 -21 -17.8 -21.5 -19.5 -21.5 -18.7 -20.4 -203 -21.5 -17.8 -20.088 3.7 
00:09:54:40 1785 -21 -17.8 -215 -19.5 -21.5 -18.7 -20.4 -20.2 -21.5 -17.8 -20.075 3.7 
00:09:55:00 1786 -20.9 -17.8 -21.5 -19.5 -21.4 -18.7 -20.4 -202 -21.5 -17.8 -20.05 3.7 
00:09:55:20 1787 -20.9 -17.8 -21.5 -195 -21.4 -18.7 -20.4 -20.2 -21.5 -17.8 -20.05 3.7 
00:09:55:40 1788 -20.9 -17.8 -21.5 -19.5 -21.4 -18.7 -20.4 -20.2 ·21.5 -17.8 -20.05 3.7 
00:09:56:00 1789 -20.9 -17.8 -21.5 -195 -21.4 -18.7 -20.4 -20.2 -21.5 -17.8 -20.05 3.7 
00:09:56:20 1790 -20.9 -17.8 -21.5 -19.4 -21.4 -18.7 -20.4 -20.1 -21.5 -17.8 -20.025 3.7 
00:09:56:40 1791 ·20.9 -17.8 -21.5 -19.4 -213 -18.7 -20.4 -20.1 -215 -17.8 -20D13 3.7 
00:09:57:00 1792 -20.9 -17.8 -21.5 -19.4 -213 -18.7 -20.4 -20.1 -21.5 -17.8 -20.013 3.7 
00:09:57:20 1793 ·20.9 -17.8 -215 -19.4 -213 -18.7 -205 -20.1 -215 -17.8 -20.0Z5 3.7 
00:09:57:40 1794 -20.9 -17.9 -215 -19.4 -21.3 -18.7 -205 -20.1 -21.5 -17.9 -20.038 3.6 
00:09:58:00 1795 -20.8 -17.8 -21.5 -19.4 -21.3 -18.7 -20.5 -20 -21.5 -11.8 -20 3.7 
00:09:58:20 1796 -20.8 -17.9 -21.6 -193 -21.3 -18.7 -20.5 -20 -21.6 -17.9 -20.013 3.7 
00:09:58:40 1797 -20.8 -17.9 -21.6 -193 -21.3 -18.7 -205 -20 -21.6 -17.9 -20.013 3.7 
00:09:59:00 1798 -20.8 -17.9 -21.5 -193 -213 -18.7 -20.5 -19.9 -215 -17.9 -19.988 3.6 
00:09:59:20 1799 -20.8 -17.9 -21.6 -193 -213 -18.7 -205 -19.9 -21.6 -17.9 -20 3.7 
00:09:59:40 1800 ·20.8 -17.9 -21.6 -193 -213 -18.7 -20.5 -19.9- -21.6 -17.9 -20 3.7 
00:10:00:00 1801 -20.8 -173 -21.6 -193 -21.3 -18.7 -20.5 -19.9 -21.6 ·173 -20 3.7 
00:10:00:20 1802 -20.8 -17.9 -21.6 -19.2 -213 -18.7 -20.5 -19.9 ·21.6 -17.9 -19.988 3.7 
00:10:00:40 1803 -20.8 -17.9 -21.6 -19..2 -213 -18.7 -20.5 -19.9 -21.6 -17.9 -19.988 3.7 
00:10:01:00 1804 -20.8 -17.9 -21.6 -19.2 -21.3 -18.7 -20.5 -19.9 -21.6 -17.9 -19.988 3.7 
00:10:01:20 1805 -20.8 -17.9 -21.6 -192 -213 -18.7 -205 -19.9 -21.6 -17.9 -19.988 3.7 
00:10:01:40 1806 -20.8 -17.9 -21.6 -19.2 -213 -18.7 -205 -19.9 -21.6 -17.9 -19.988 3.7 
00:10:02:00 1807 ·20.8 -17.9 -21.6 -19.2 -213 -18.7 -205 -19.8 -21.6 -17.9 -19.975 3.7 
00:10:02:20 1808 -20.8 -17.9 -21.6 -19.2 -213 -18.7 -205 -1!t8 -21.6 -17.9 -19.975 3.7 
00:10:02:40 1809 -20.8 -17.9 -21.6 -19.2 -21.3 -18.7 -20.5 -19.9 -21.6 -17.9 -19.988 3.7 
00:10:03:00 1810 -20.8 -17.9 -21.6 -19.2 -213 -18.7 ·20.5 -19.9 -21.6 -17.9 -19.988 3.7 
00:10:03:20 1811 -20.8 -17.9 -21.6 -19.2 -21.3 -18.7 -205 -19.9 -21.6 -17.9 -19.988 3.7 
00:10:03:40 1812 -20.8 -17.9 -21.6 -19.2 -21.3 -18.7 -20.5 ·19.9 -21.6 -17.9 -19.988 3.7 
00:10:04:00 1813 -20.8 -17.9 -21.6 -19.2 -21.3 -18.7 -20.5 -19.9 -21.6 -17.9 -19.988 3.7 
00:10:04:20 1814 -20.8 -17.9 -21.6 -19.2 -213 -18.7 -20.5 -19.9 -21.6 -11.9 -19.988 3.7 
00:10:04:40 1815 -20.8 -17.8 -21.5 -19.2 -213 -18.7 -20.5 -19.9 -21.5 -11.8 -19.963 3.7 
00:10:05:00 1816 -20.9 -17.9 -21.6 -19.2 -213 -18.7 -20.5 -19.9 -21.6 -17.9 -20 3.7 



00:10:05:20 1817 -20.9 -17.8 -21.5 -19.2 -213 -18.7 -20.5 -19.9 -21.5 -17.8 -19.975 3.7 

00:10:05:40 1818 -20.9 -17.8 -21.5 -19.2 -21.4 -18.7 -20.5 -19.9 -21.5 -19..988 3.7 

00:10:06:00 1819 -20.9 -17.8 -215 -193 -21.4 -18.7 -205 -19.9 -215 -17.8 -ZO 3.7 

00:10:06:20 1820 -20.9 -17.8 -215 -19.3 -21.4 -1&.7 -20.5 -19.9 -215 -17.8 .;zo 3.7 

00:10:06:40 1821 -20.9 -17.8 -21.5 -19.3 -21.4 -18.7 -20.5 -19.9 -21.5 -17.8 -ZO 3.7 

00:10:07:00 1822 -20.9 -17.8 -215 -193 -21.4 -18.6 -20.5 -ZO -215 -17.8 -ZO 3.7 

00:10:07:20 1823 -20.9 -17.8 -21.5 -19.3 -21.4 -18.6 -205 -ZO -21.5 -17.8 -ZO 3.7 

00:10:07:40 1824 -20.9 -17.8 -21.5 -19.3 -Zl.4 -18.6 -20.5 ·20 -21.5 -17.8 -20 3.7 

00:10:08:00 1825 -Z1 -17.8 -21.5 -193 -21.5 -18.6 -20.5 -ZO -11.5 -17.8 -20.015 3.7 

00:10:08:20 1826 -Z1 -17.8 -21.5 -19.4 -21.5 -18.6 -20.5 -ZO -21.5 -17.8 -20.038 3.7 

00:10:08:40 1827 -Z1 -17.8 -21.5 -19.4 -21.5 -20.5 -20.1 -21.5 -17.8 -20.05 3.7 

00:10:09:00 1828 -Z1 -17.8 -215 -19.4 -215 -18.6 -205 -20.1 -215 -17.8 -20.05 3.7 

00:10:09:20 1829 -Z1 -17.8 -21.5 -19.4 -21.5 -18.6 -205 -20.1 -21.5 -17.8 -20.05 3.7 

00:10:09:40 1830 -Z1 -17.8 -21.5 -19.4 -21.5 -18.6 -20.5 -20.1 -21.5 -17.8 -20.05 3.7 

00:10:10:00 1831 -Z1 -17.8 -21.5 -19.5 -215 -18.6 -20.5 -20.1 -21.5 -17.8 -20.063 3.7 

00:10:10:20 1832 -21.1 -17.8 -21.5 -19.5 -21.6 -18.6 -20.5 -20.2 -21.6 -17.8 -20.1 3.8 

00:10:10:40 1833 -21.1 -17.8 -21.5 -19.5 -21.6 -18.6 -20.5 -20.2 -21.6 -17.8 -20.1 3.8 

00:10:11:00 1834 -21.1 -17.8 -21.5 -19.5 -21.6 -18.6 -20.4 -20.2 -21.6 -17.8 -20.088 3.8 

00:10:11:20 1835 -21.1 -17.8 -21.4 -19.6 -21.6 -18.6 -20.4 -20.3 -21.6 -17.8 -20.1 3.8 

00:10:11:40 1836 -21.1 -17.8 -21.4 -19.6 -21.6 -18.6 -20.4 -20.3 -21.6 -17.8 -20.1 3.8 

00:10:12:00 1837 -21.1 -17.8 -21.4 -19.6 -21.7 -18.6 -20.4 -20.3 -21.7 -17.8 -20.113 3.9 

00:10:12:20 1838 -21.2 -17.8 -21.4 -19.6 -21.7 -18.6 -20.4 -20.4 -21.7 -17.8 -20.138 3.9 

00:10:12:40 1839 -21.2 -17.8 -21.4 -19.7 -21.7 -18.6 -20A -20.4 -21.7 -17.8 -20.15 3.9 

00:10:13:00 1840 -21.2 -17.8 -21.4 -19.7 -21.7 -18.5 -20.4 ~20.4 -21.7 -17.8 -20.138 3.9 

00:10:13:20 1841 -21.2 -17.7 -21.4 -19.7 -21.7 -18.5 -20.4 -20.4 -21.7 -17.7 -20.125 

00:10:13:40 1842 -112 -17.7 -21.4 -19.7 -21.7 -18.5 -20.4 -20.5 -21.7 -17.7 -20.138 

00:10:14:00 1843 -212 -17.7 -21.4 -19.8 -21.8 -18.5 -20.4 -20.5 -21.8 -17.7 -20.163 4.1 

00:10:14:20 1844 -21.2 -17.7 -21.4 -19.8 -21.8 -185 -20.4 -20.5 -21.8 -17.7 -20.163 4.1 

00:10:14:40 1845 -21.2 -17.7 -213 -19.8 -21.8 -18.5 -20.4 -20.6 -21.8 -17.7 -20.163 4.1 

00:10:15:00 1846 -21.3 -17.7 -21.3 -19..8 -21.8 -185 -20.4 -20.6 -21.8 -17.7 -20.175 4.1 

00:10:15:20 1847 -213 -17.7 -21.3 -19.8 -21.8 -185 -20.4 -20.6 -21.8 -17.7 -20.175 4.1 

00:10:15:40 1848 -213 -17.7 -21.3 -19.8 -21.8 -18.5 -20.4 -20.6 -21.8 -17.7 -20.175 4.1 

00:10:16:00 1849 -21.3 -17.7 -213 -19.8 -21.8 -185 -203 -21.8 -17.7 -20.163 4.1 

00:10:16:20 1850 -21.3 -17.7 -21.3 -21.8 -18.5 -70.3 -20.7 -21.8 -17.7 -20.188 4.1 

00:10:16:40 1851 -21.3 -17.7 -213 -19.9 -21.8 -18.5 -20.3 -20.7 -21.8 -17.7 -20.188 4.1 

00:10:17:00 1852 -213 -17.7 -213 -19.9 -21.8 -18.4 -203 -20.7 -21.8 -17.7 -20.175 4.1 

00:10:17:20 1853 -21.3 -17.7 -21.2 -19.9 -21.8 -18.4 -203 -20.7 -21.8 -17.7 -20.163 4.1 

00:10:17:40 1854 -21.3 -17.7 -21.2 -19.9 -21.9 -18.4 -203 -20.7 -21.9 -17.7 -20.175 42 

00:10:18:00 1855 -213 -17.7 -19.9 -21.9 -18.4 -203 -20.7 -21.9 -17.7 -20.175 42 

00:10:18:20 1856 -213 -17.6 -21.2 -19.9 -21.9 -18.4 -203 -20.7 -21.9 -17.6 -20.163 43 

00:10:18:40 1857 -21.4 -17.6 -212 -19.9 -21.9 -18.4 -20.7 -21.9 -17.6 -20.163 43 

00:10:19:00 1858 -21.4 -17.6 -21.2 -19.9 -21.9 -18.4 -20.2 -20.8 -21.9 -17.6 -20.175 4.3 

00:10:19:20 1859 -21.4 -17.6 -21.1 -19.9 -21.9 -18.4 -20.2 -20.8 -21.9 -17.6 -20.163 4.3 

00:10:19:40 1860 -21.4 -11.6 -21.1 -19.9 -21.9 -18.4 -20.2 -20.8 -21.9 -17.6 -20.163 4.3 

00:10:20:00 1861 -21 ... -17.6 -21.1 -19.9 -21.9 -1BA -20.2 -20.8 -21.9 -17.6 -20.163 ... 
00:10:20:20 1862 -21.4 -17.6 -21.1 -19.9 -21.9 -183 -202 -20.8 -21.9 -17.6 -20.15 43 

00:10:20:40 1863 -21.4 -17.6 -Z1 -19.9 -21.9 -183 -20.1 -20.8 -21.9 -17.6 -20.125 43 

00:10:21:00 1864 -21.4 -17.6 ·Z1 -20 -21.9 -18.3 -20.1 -20.8 ~21.9 -17.6 -20.138 43 

00:10:21:20 1865 -21.4 -17.6 -Z1 -zo -21.9 -183 -20.1 -20.8 -21.9 -17.6 -20.138 4.3 

00:10:21:40 1866 -21.4 -17.6 -Z1 -ZO -21.9 -183 -20.1 -20.8 -21.9 -17.6 -20.138 4.3 

00:10:22:00 1867 -21.4 -17.6 -Z1 -ZO -21.9 -183 -20.1 -20.9 -21.9 -17.6 -20.15 4.3 

00:10:22:20 1868 -21.4 -17.6 -20.9 -zo -21.9 -18.3 -20.1 -20.9 -21.9 -17.6 -20.138 4.3 

00:10:22:40 1869 -21.4 -17.6 -20.9 -ZO -21.9 -18.3 -20.1 -20.9 -21.9 -17.6 -20.138 43 

00:10:23:00 1870 -21.4 -17.6 -20.9 -20 -21.9 -18.3 -20.1 -20.9 -21.9 -17.6 -20.138 4.3 

00:10:23:20 1871 -21.4 -17.6 -20.9 -ZO -21.9 -18.3 -20.1 -20.9 -21.9 -17.6 -20.138 43 

00:10:23:40 1872 -21.4 -17.6 .,20.9 .;zo -21.9 -18.3 -20.1 .,20.9 -21.9 -17.6 -20.138 4.3 

00:10:24:00 1873 -21.4 -17.6 -20.9 -ZO -21.9 -183 -20.1 -20.9 -21.9 -17.6 -20.138 4.3 

00:10:24:20 1874 -21.4 -17.6 -20.8 -ZO -21.9 -183 -20.1 -20.9 -21.9 -17.6 -20.125 4.3 

00:10:24:40 1875 -21.4 -17.6 -20.8 -ZO -21.9 -20.1 -20..9 -21.9 -17.6 -20.138 4.3 

00:10:25:00 1876 -21.4 ·17.6 -20.8 ·ZD -21.9 -18.4 -20.1 ·20-" -21.9 -17.6 -20.138 43 

00:10:25:20 1877 -21.4 -17.6 -20.8 -20.1 -21.9 -18.4 -20.1 -20.9 -21.9 -17.6 -20.15 43 

00:10:25:40 1878 -21.4 -17.6 -20.8 -ZO -21.9 -18.4 -20.1 -20.9 -21.9 -17.6 -20.138 43 

00:10:26:00 1879 -21.4 -17.6 -20.8 -20.1 -21.9 -18.4 -20.1 -20.9 -21..9 -17.6 -20.15 43 

00:10:26:20 1880 -21.4 -17.7 -20.8 -20.1 -21.9 -18.4 -20.1 -20.9 -21.9 -17.7 -20.163 4.Z 

00:10:26:40 1881 -21.4 -17.7 -20.8 -20.1 -21.9 -18.4 -20.1 -20.9 -21.9 -17.7 -20.163 4.Z 

00:10:27:00 1882 -21.4 -17.7 -20.8 -20.1 -21..9 -18.4 -20.1 -21 -21.9 -17.7 -20.175 42 

00:10:27;20 1883 -21.4 -17.7 -20.8 -20.1 -21.9 -18.4 -20.1 -Z1 -11.9 -17.7 -20.175 4.2 

00:10:27:40 1884 -21.4 -17.7 -20.8 -20.1 -21.9 -18.4 -20.1 -Z1 -21.9 -17.7 -20.175 42 

00:10:28:00 1885 -21.4 -17.7 -20.8 -20.1 -21.9 -18.5 -20.1 -Z1 -21.9 -17.7 -20.188 42 

00:10:28:20 1886 -21.4 -17.7 -20.8 -20.1 -21.9 -185 -20.1 -Z1 -21..9 -17.7 -20.188 42 

00:10:28:40 1887 -21.4 -17.7 -20.8 -20.1 -21.9 -18.5 -20.1 ·21 -21.9 -17.1 -20.188 4.2 

00:10:29:00 1888 -21.4 -17.8 -20.7 -20.1 -21.9 -18.5 -20.1 -Z1 -21.9 -17.8 -20.188 4.1 

00:10:29:20 1889 -21.4 -17.8 -20.7 -20.1 -21.9 -18.5 -20.1 -Z1 -21.9 -17.8 -20.188 4.1 

00:10:29:40 1890 -21.4 -17.8 -20.8 -20.1 -21..9 -18.5 -20.1 -Z1 -21.9 -17.8 -20.2 4.1 

00:10:30:00 1891 -21.4 -17.8 -20.8 -20.1 -21.9 -18.5 -20.1 -Z1 -21.9 -17.8 -20.2 4.1 

00:10:30:20 1892 -21.4 -17.8 -20.8 -20.1 -21.9 -18.6 -20.1 -21 -21.9 -17.8 -20213 4.1 

00:10:30:40 1893 -21.4 -17.8 -20.8 -20.1 -21.9 -18.6 -20.1 -21 -21.9 -17.8 -20.213 4.1 

00:10:31:00 1894 -21.4 -17.9 -20.8 -21.9 -18.6 -20.1 -21 -21.9 -17.9 -20225 

00:10:31:20 1895 -21.4 -17.9 -20.8 -20.1 -21.9 -18.6 -20.1 -Z1 -21.9 -17.9 -20.225 

00:10:31:40 1896 -21.4 -17.9 -20.8 -20.1 -21.9 -18.6 -20.1 -Z1 -21.9 -17.9 -20.225 

00:10:32:00 1897 -21.4 -17.9 -20.8 -20.1 -21.9 -18.7 -20.1 ·Z1 -21.9 -17.9 -20.238 

00:10:32:20 1898 -21.4 -17.9 -20.8 -20.1 -21.9 ~1&.7 -20.1 -21 -21.9 -17.9 -20.238 

00:10:32:40 1899 -21.4 -18 -20.8 -20.1 -21.9 -18.7 -20.1 -Z1 -21.9 -18 -1025 '-" 
00:10:33;00 1900 -21.4 -18 -20.8 -20.1 -21.9 -18.7 -20.1 -Z1 -21.9 -18 -2025 3.9 

00:10:33:20 1901 -21.4 -18 -20.8 -20.1 -21..9 -18.8 -20.1 -Z1 -21.9 -18 -20.263 , .. 
00:10:33:40 1902 -21.4 -18 -20.8 -20.1 -21.9 -18.8 -20.1 -20.9 -21.9 -18 -20.25 3.9 



APENDICE &.e 

Reporte de temperatura y tiempo de medición en el proceso de 
congelado de piernas de pollo 



Tiempos y temperatura de congelado de piernas de pollo sin empaque de plástico 

Reading Tim Sequence DTlOl -•e DTlOl -·e DTIOI -·e DTIOO -"C DTlOO -•e DTIOO -·e DTIOI -•e DT101 -·e M!nimo ·e Máximo "C Promedio ·e Range •e 
00:00:00:00 .0.5 -1.3: .0.9 .0.8 -1 .0.5 .0.9 -1.3 -0.5 -O.RS O.S. 

00:00;00:20 -05 -1.2 -0.9 -0.8 -1 -<15 -0.9 -0.9 -1.2 -05 -0.838 0.7 
00:00:00:40 -<15 -13 -0.9 -<1.8 -1 -05 -<1.9 -<1.9 -1.3 -05 -0.85 0.8 
00:00:01:00 -<1.6 -13 -0.9 -0.8 -1 -05 -0.9 -0.9 -1.3 -<15 -0.863 0.8 
00:00:01:20 -0.6 -1.3 -0.8 -1 -0.6 -0.9 -0.9 -1.3 -0.6 -0.875 0.7 
00:00:01:40 -<1.6 -1.3 -0.9 -<1.8 -1 -0.6 -0.9 -0.9 -13 -0.6 -0.875 0.7 
00:00:02:00 -<1.6 -13 -1 -<1.8 -1 -0.6 -0.9 -0.9 -1.3 -0.6 -0.888 0.7 
00:00:02:20 -0.6 -1.3 -1 -0.8 -1 -0.6 -0.9 -0.9 -13 -0.6 -0.888 0.7 
00:00:02:40 -0.6 -1.3 -1 -0.8 -1 -<1.6 -<1.9 -0.9 -1.3 -0.6 -0.888 0.7 
00:00:03:00 10 -0.6 -13 -1 -0.8 -1 -0.6 -0.9 -<1.9 -1.3 -0.6 -0.888 0.7 
00:00:03:20 11 -0.6 -13 -1 -<1.8 -1 -0.6 -<1.9 -0.9 -1.3 -0.6 -0.888 0.7 
00:00:03:40 12 -0.6 -1.3 -1 -0.8 -1 -0.6 -0.9 -0.9 -1.3 -0.6 -0.888 0.7 
00:00:04:00 13 -<1.7 -13 -1 -0.8 -1 -0.6 -0.9 -0.9 -13 -Q.6 -<1.9 0.7 
00:00:04:20 14 -Q.7 -13 -1 -0.8 -1 -o.7 -Q.9 -Q.9 -13 -Q.7 -0.913 0.6 
00:00:04:40 15 -Q.7 -1.2 -1 -<1.9 -1 -0.7 -<1.9 -Q.9 -1.2 -<1.7 -0.913 05 
00:00:05:00 16 -0.7 -1.2 -1 -0.9 -1 -o.7 -().9 -o.9 -1.2 -Q.7 -0.913 05 
00:00:05:20 17 -0.7 -1.3 -1 -<1.9 -1 -o.7 -0.9 -0.9 -1.3 -0.7 -0.925 0.6 
00:00:05:40 18 -o.7 -13 -1 -0.9 -1 -o.7 -().9 -Q.9 -13 -o.7 -0.925 0.6 
00:00:06:00 19 -0.7 -1.2 -1 -0.9 -1 -o.7 -().9 -().9 -1.2 -().7 -0.913 05 
00:00:06:20 20 -Q.7 -13 -1 -0.9 -1 -0.7 -Q.9 -0.9 -1.3 -o.7 -0.925 0.6 
00:00:06:40 21 -0.7 -1.3 -1 -0.9 -1 -0.7 -Q.9 -0.9 -13 -o.7 -0.925 0.6 
00:00:07:00 22 -o.7 -13 -1 -<1.9 -1 -o.7 -Q.9 -().9 -13 -<1.7 -0.925 0.6 
00:00:07:20 -0.7 -1.3 -1 -0.9 -1 -0.7 -0.9 -Q.9 -13 -Q.7 -Q.925 0.6 
00:00:07:40 24 -o.7 -1.3 -1 -0.9 -1 -o.7 -0.9 -0.9 -13 -0.7 -0.925 0.6 
00:00:08:00 25 -0.7 -13 -1 -0.9 -1 -0.7 -0.9 -().9 -1.3 -().7 -0.925 0.6 
00:00:08:20 26 -Q.7 -1.3 -1 -(),9 -1 -o.7 -0.9 -0.9 -1.3 -0.7 -0.925 0.6 
00:00:08:40 27 -o .a -1.3 -1 -Q.9 -0.9 -o.7 -0.9 -Q.9 -1.3 -0.7 -0.925 0.6 
00:00:09:00 28 -0.8 -13 -1 -0.9 -0.9 -0.7 -0.9 -o.9 -13 -0.7 -0.925 0.6 
00;00:09:20 29 -0.8 -13 -1 -0.9 -1 -0.8 -0.9 -0.9 -1.3 -0.8 -0.95 05 

00:00:09:40 30 -0.8 -12 -1 -0.9 -Q.9 -o.s -0.9 -Q.9 -1.2 -<1.8 -0.925 0.4 
00:00:10:00 31 -0.8 -1.3 -1 -03 -0.8 -03 -Q3 -1.3 -o.8 ·0.938 O .S 
00:00:10:20 32 -0.8 -1.2 -1 -0.9 -1 -0.8 -Q.9 -0.9 -1.2 -0.8 -0.938 0.4 
00;00:10:40 33 -0.8 -1.2 -1 -0.9 -0.9 -0.8 -0.9 -0.9 -1.2 -0.8 -0.925 0.4 
00:00:11:00 34 -o.8 -1.3 -1 -0.9 -0.9 -0.8 -0.9 -0.9 -1.3 -0.8 -0.938 O .S 
00:00:11:20 35 -0.8 -1.3 -1 -0.9 -0.9 -0.8 -0.9 -0.9 -1.3 -o.8 -0.938 05 
00:00:11:40 36 -0.8 -1.2 -1 -0.9 -0.9 -0.8 -0.9 -Q.9 -12 -o.s -0.925 0.4 

00:00:12:00 37 -0.8 -12 -1 -0.9 -Q.9 -o.s -0.9 -Q.9 -12 -0.8 -0.925 0.4 

00:00:12:20 38 -0.8 -1.3 -1 -0.9 -0.9 -0.8 -0.9 -0.9 -1.3 -0.8 -0.938 O .S 

00:00:12:40 39 -0.8 -1.3 -1 -Q.9 -0.9 -o.s -0.9 -o.9 -1.3 -0.8 -0.938 O .S 

00:00:13:00 40 -0.8 -12 -1 -0.9 -0.9 -0.8 -0.9 -0.9 -12 -0.8 -0.925 0.4 

00:00:13:20 41 -o.s -12 -1 -0.9 -0.9 -0.8 -0.9 -0.9 -1.2 -0.8 -0.925 0.4 
00;00;13;40 42 -<J.8 -1.2 -1 "'-" -<J.9 -0.8 -<J.9 -1.2 -Q.925 0.4 

00:00:14:00 43 -o.s -13 -1 -0.9 -Q.9 -o.s -Q.9 -Q.9 -13 -0.8 -0.938 05 

00:00:14:20 44 -0.8 -12 -1 -0.9 -0.9 -0.8 -Q.9 -{].9 -12 -<l.8 -0.925 0.4 

00:00:14:40 45 -o .a -13 -1 -0.9 -Q.9 -0.8 -0.9 -0.9 -1.3 -0.8 -0.938 05 
00:00:15:00 46 -0.8 -1.3 -1 -0.9 -0.9 -0.8 -0.9 -0.9 -1.3 -0.8 -0.938 05 

00:00:15:20 47 -0.8 -1.2 -1 -0.9 -0.9 -0.8 -0.9 -0.9 -1.2 -0.8 -0.925 0.4 

00:00:15:40 48 -0.9 -1.3 -1 -0.9 -0.9 -o.8 -0.9 -Q.9 -1.3 -0.8 -0.95 05 

00:00:16:00 49 -0.9 -1.3 -1 -0.9 -0.9 -0.8 -0.9 -0.9 -1.3 -0.8 -0.95 O .S 

00:00:16:20 so -Q.9 -1.3 -1 -0.9 -Q.9 -0.8 -Q.9 -0.9 -1.3 -o.s -0.95 05 

00:00:16:40 51 -0.9 -1.3 -1 -0.9 -0.9 -0.8 -0.9 -0.9 -1.3 -0.8 -Q.95 O .S 

00:00:17:00 52 -0.9 -1.3 -1 -0.9 -Q.9 -0.8 -Q.9 -0.9 -1.3 -o.s -<1.95 05 
00:00:17:20 53 ..,_. -1.2 -1 -0.9 -0.9 -0.3 -0.9 -09 -1.2 -0.8 ..0.938 0.4 

00:00:17:40 54 -0.9 -1.3 -1 -0.9 -0.9 -0.9 -0.9 -0.9 -1.3 -0.9 -0.963 0.4 

00:00:18:00 55 -Q_<¡ -1.3 -1 -0.9 -0.9 -0.9 -0.9 -0.9 -1.3 -0.9 -0.963 0.4 

00:00:18:20 56 -Q.9 -1.3 -1 -0.9 -0.9 -0.9 -0.9 -0.9 -1.3 -0.9 -0.963 0.4 

00:00:18:40 57 -0.9 -1.3 -1 -0.9 -0.9 -0.9 -0.9 -0.9 -13 -0.9 -0.963 0.4 

00:00:19:00 58 -0.9 -1.3 -1 -0.9 -0.9 -Q.9 -0.9 -Q.9 -1.3 -{].9 -0.963 0.4 

00:00:19:20 59 -0.9 -1.3 -1 -0.9 -0.9 -0.9 -0.9 -0.9 -13 -0.9 -0.963 0.4 

00:00:19:40 60 -0.9 -1.3 -1 -0.9 -0.9 -0.9 -Q.9 -0.9 -13 -0.9 -0.963 0.4 

00:00:20:00 61 -0.9 -1.3 -1 -0.9 -Q.9 -0.9 -0.9 -0.9 -1.3 -0.9 -0.963 0.4 

00:00:20:20 62 -0.9 -1.3 -1 -0.9 -0.9 -0.9 -0.9 -0.9 ·1.3 -0.9 -0.963 0.4 

00:00:20:40 63 -0.9 -13 -1 -0.9 -0.9 -Q.9 -Q.9 -0.9 -1.3 -Q.9 -0.963 0.4 

00:00:21:00 64 -0.9 -1.3 -1 -0.9 -0.9 -0.9 -0.9 -0.9 -1.3 -0.9 -0.963 0.4 

00:00:21:20 65 -Q.9 -13 -1 -o_g -0.9 -0.9 -0.9 -0.9 -1.3 -0.9 -0.963 0.4 

00:00:21:40 66 -0.9 -1.3 -1 -0.9 -0.9 -0.9 -0.9 -0.9 -1.3 -0.9 -0.963 0.4 

00:00:22:00 67 -0.9 -1.3 -1 -1 -0.9 -0.9 -0.9 -Q.9 -1.3 -<>.9 -0.975 0.4 

00:00:22:20 68 -0.9 -13 -1 -1 -0.9 -0.9 -0.9 -0.9 -1.3 -0.9 -0.975 0.4 

00:00:22:40 69 -o.9 -1.3 -1 -0.9 -0.9 -0.9 -0.9 -o.9 -13 -0.9 -0.963 0.4 

00:00:23:00 70 -0.9 -1.3 -1 -1 -1 -0.9 -0.9 -0.9 -1.3 -0.9 -0.988 0.4 

00:00:23:20 71 -1 -1.3 -1 -0.9 -0.9 -0.9 -0.9 -0.9 -1.3 -o.9 -0.975 0.4 

00:00:23:40 72 -1 -1.3 -1 -0.9 -1 -0.9 -0.9 -Q.9 -1.3 -0.9 -0.988 0.4 

00:00:24:00 73 -1 -1.3 -1 -1 -1 -0.9 -0.9 -0.9 -13 -Q.9 -1 0.4 

00:00:24:20 74 -1 -1.3 -1 -1 -<1.9 -0.9 -0.9 -0.9 -1.3 -0.9 -0.988 0.4 

00:00:24:40 75 -1 -1.3 -1 -1 -1 -0.9 -0.9 -0.9 -1.3 -0.9 -1 0.4 

00:00:25:00 76 -1 -1.3 -1 -1 -1 -0.9 -0.9 -0.9 -1.3 -0.9 -1 0.4 

00:00:25:20 77 -1 -1.3 -1 -1 -1 -Q.9 -0.9 -0.9 -1.3 -0.9 -1 0.4 

00:00:25:40 78 -1 -1.3 -1 -1 -1 -0.9 -0.9 -0.9 -1.3 -0.9 -1 0.4 

00:00:26;00 79 -1 -1.3 -1 -1 -1 -0.9 -0.9 -0.9 -1.3 -0.9 -l 0.4 

00:00:26:20 80 -1 -13 -1 -1 -1 -0.9 -Q.9 -0.9 -1.3 -0.9 -1 0.4 

00:00:26:40 81 -1 -1.3 -1 -1 -l -0.9 -0.9 -0.9 -1.3 -0.9 -1 0.4 

00:00:27:00 82 -1 -1.3 -1 -1 -1 -0.9 -0.9 -0.9 -13 -0.9 -1 0.4 

00:00:27:20 83 -1 -1.3 -1 -1 -1 -0.9 ..,_, -1.3 -0.9 -1 0.4 

00:00:27:40 84 -1 -1.3 -1 -1 -1 -0.9 -0.9 -0.9 -1.3 -o.9 -1 0.4 

00:00:28:00 85 -1 -1.3 -1 -1 -1 -0.9 -0.9 -0.9 -1.3 -0.9 -1 0.4 

00:00:28:20 86 -1 -1.3 -1 -1 -1 -0.9 -0.9 -0.9 -1.3 -0.9 -1 0.4 

00:00:28:40 87 -1 -13 -1 -1 -1 -0.9 -0.9 -Q.9 -13 -Q.9 -1 0.4 

00:00:29:00 88 -1 -1.3 -1 -1 -1 -0.9 -0.9 -0.9 -1.3 -0.9 -1 0.4 

00:00:29:20 89 -1 -13 -1 -1 -1 -0.9 -0.9 -0.9 -1.3 -Q.9 -1 0.4 

00:00:29:40 90 -1 -13 -1 -1 -1 -0.9 -0.9 -0.9 -1.3 -Q.9 -1 0.4 

00;00:30:00 91 -1 -1.4 -1 -1 -1 -0.9 -0.9 -0.9 -1.4 -0.9 -1.013 05 

00:00:30:20 92 -1 -1.4 -1 -1 -1 -0.9 -0.9 -Q.9 -1.4 -0.9 -1.013 O .S 

00:00:30:40 93 -1 -1.4 -1 -1 -1 -Q.9 -Q.9 -Q.9 -1.4 -0.9 -1.013 0.5 

00:00:31:00 94 -1 -1.4 -1 -1 -1 -<J.9 -0.9 -1.4 -0.9 -1.013 05 

00:00:31:20 95 -1 -1.4 -1 -1 -1 -0.9 -Q.9 -0.9 -1.4 -<1.9 -1.013 05 

00:00:31:40 96 -1 -1.4 -1 -1 -1 -0.9 -0.9 -0.9 -1.4 -0.9 -1.013 05 

00:00:32:00 97 -1 -1.4 -1 -1 -1 -0.9 -0.9 -0.9 -1.4- -0.9 -1.013 05 



00:03:54:20 704 -115 -16.1 -14.7 -14 -113 -17.8 -12.7 -13.7 -17.8 -113 -14.725 65 

00:03:54:40 705 -175 -16 -14.7 -14 -11.4 -17.8 -12.7 -13.8 -17.8 -11.4 -14.738 6.4 

00:03:55:00 706 -17.6 -15_9 -14.7 -14 -11.4 -17.8 -12..8 -13.8 -17.8 -11.4 -14.75 6.4 
00:0<1:55:20 707 -17.6: -15.8. -14.8 -14..1 -17.8. -12.8 -17.& -11.5 -14.788 6.3 

00:03:55:40 708 -17.6 -15.7 -14.8 -14.1 -11.5 -17.8 -12_9 -13.9 -17.8 -11.5 -14.788 6.3 

00:03:56:00 709 -17.6 -15.6 -14.9 -14.1 -11.6 -17.8 -12.9 -14 -17.8 -11.6 -14.813 6.2 

00:03:56:20 710 -17.6 -15.5 -14.9 -14.1 -11.7 -17.8 -12.9 -14 -17.8 -11.7 -14.813 6.1 

00:03:56:40 7Il -17.6 ·15.3 -14.9 -14.2 -11.7 -17.8 -13 -14.1 -17.8 -11.7 -14.825 6.1 

00:03:57:00 112 -17.6 -15.2 -15 -14.2 -11.8 -17.8 -13 -14.1 -17.8 -11.8 -14.838 

00:03:57:20 713 -17.6 -15.1 -15.1 -14.2 -11.8 -17.8 -13 -14.2 -17.8 -11.8 -14.85 

00:03:57:40 714 -17.6 -15 -15.1 -14.2 -11.9 -17.8 -13 -14.2 -17.8 -11.9 -14.85 5.9 

00:03:58:00 715 -17.6 -14.8 -15.2 -143 -12 -17.8 -13.1 -143 -17.8 -12 -14.888 5.8 

00:03:58:20 716 -17.6 -14.7 -15.2 -14.3 -12 -17.9 -13.1 -14.3 -17.9 -12 -14.888 5.9 

00:03:58:40 717 -17.7 -14.6 -153 -143 -12.1 -17.9 -13.1 -143 -17.9 -12.1 -14.913 5.8 

00:03:59:00 718 -17.7 -14.4 -153 -143 -12.1 -17.9 -13.1 -14.4 -17.9 -12.1 -14.9 5.8 

00:03:59:20 719 -17.7 -143 -15.4 -14.3 -12.2 -11.9 -13.2 -145 -17.9 -12.2 -14.938 5.7 

00:03:59:40 no -17.7 -142 -15.4 -14.4 -123 -11.!3 -13.2 -145 -11.!3 -12.3 -14.95 5.6 

00:04:00:00 721 -17.7 -14 -155 -14.4 -12.3 -17.9 -13.2 -145 -17.9 -123 -14.938 5.6 

00:04:00:20 722 -17.7 -13.9 -15.6 -14.4 -12.4 -18 -133 -14.6 -18 -12.4 -14.9"88 5.6 

00:04:00:40 723 -17.8 -13.7 -15.6 -14.4 -12.4 -18 -133 -14.6 -18 -12.4 -14.975 5.6 

00:04:01:00 724 -17.8 -13.6 -15.7 -145 -12.5 -18 -133 -14.7 -18 -12.5 -15.013 55 

00:04:01:20 725 -17.8 -13.4 -15.7 -14.5 -12.5 -18 -133 -14.7 -18 -12.5 -14.988 55 

00:04:01:40 726 -17.8 -13.2 -15.8 -145 -12.6 -18.1 -133 -14.8 -18.1 -12.6 -15.013 55 

00:04:02:00 727 -17.9 -13.1 -15.9 -145 -12.7 -18.1 -13.4 -14.8 -18.1 -12.7 -15.05 5.4 

00:04:02:20 728 -17.9 -12.9 -15.9 -145 -12.7 -18.1 -13.4 -14.9 -18.1 -12.7 -15.038 5.4 

00:04:02:40 729 -17.9 -12.8 -16 -14.6 -12.8 -18.1 -13.4 -14.9 -18.1 -12.8 -15.063 53 
00:04:03:00 730 -17.9 -12.6 -16 -14.6 -12.8 -18.2 -13.4 -15 -18.2 -12.6 -15.063 5.6 

00:04:03:20 731 -18 -12.5 -16.1 -14.6 -12.9 -18.2 -13.4 -15 -18.2 -12.5 -15.088 5.7 

00:04:03:40 732 -18 -12.3 -16.2 -14.6 -12_9 -18.2 -13.5 -15 -18..2 -12.3 -15.088 5.9 

DD:D4:04:00 733 -18 -12.2 -16.2 -14.6 -13 -18.3 -13.5 -15.1 -183 -12.2 -15.113 6.1 

00:04:04:20 734 -18 -12 -163 -14.6 -13 -18.3 -13.5 -15.1 -18.3 -12 -15.1 6.3 

00:04:04:40 735 -18.1 -11.9 -16.4 -14.7 -13.1 -183 -13.5 -15.2 -183 -11.9: -15.15 6.4 
00:04:05:00 736 -18.1 -11.7 ·16.4 -14.7 -132 -18.4 -13.5 -152 -18.4 -11.7 -15.15 6.7 

00:04:05:20 737 -18.1 -11.6 -16.5 -14.7 -13.2 -18.4 -13.6 -15.3 -18.4 -11.6 -15.175 6.8 

00:04:05:40 738 -18.2 -11.5 -16.6 -14.7 -13.3 -18.4 -13.6 -15.3 -18.4 -11.5 -15.2 6.9 

00:04:06:00 739 -18.2 -11.3 -16.6 -14.7 -133 -18.5 -13.6 -15.4 -18.5 -11.3 -15.2 72 

00:04:06:20 740 -18.2 -11.2 -16.7 -14.7 -13.4 -18.5 -13.6 -15.4 -18.5 -11.2 -15.213 7.3 

00:04:06:40 741 -183 -11.1 -16.8 -14.8 -13.4 -18.5 -13.6 -15.5 -185 -11.1 -15.25 7.4 

00:04:07:00 742 -183 -10.9 -16.8 -14.8 -13.5 -18.6 -13.7 -15.5 -18.6 -10.9 -15.263 7.7 

00:04:07:20 743 -18.3 -10.8 -16.9: -14.8 -13.6 -18.6 -13.7 -15.5 -18.6 -10.8 -15.275 7.8 

00:04:07:40 744 -18.4 -10.6 -17 -14.8 -13.6 -18.6 -13.7 -15.6 -18.6 -10.6 -15.288 

00:04:08:00 745 -18.4 -10.5 -17 -14.8 -13.7 -18.7 -13.7 -15.6 -18.7 -10.5 -15.3 82 

00:04:08:20 746 -18.5 -10.4 -17 -14.8 -13.7 -18.7 -13.7 -15.7 -18.7 ·10.4 -15.313 8.3 

00:04:08:40 747 -185 -10.3 -17.1 -14.9: -13.8 -18.8 -13.7 -15.7 -18.8 -10.3 -15.35 85 

00:04:09:iJO 748 -185 -10.1 -17.1 -14.9 -13.8 ·18.8 -13.8 -15.8 -18.8 -10.1 -15.35 8.7 

00:04:09:20 749 -18.6 -10 -17.1 -14.9 -13.9 -18.9 -13.8 -15.8 -18.9 -10 -15375 8.9 

00:04:09:40 750 -18.6 -9.9 -17.2 -14.9 -13.9 -18.9: -13.8 -15.8 -18.9 -9.9 -15375 

00:04:10:00 751 ·18.7 -9.8 -17.2 -14.9 -14 -18.9 -13.8 -15.9 -18.9 -!1.8 -15.4 9.1 

00:04:10:20 752 -18.7 -9.6 -17.2 -14.9 -14.1 -19 -13.8 -15.9: -19 -9.6 -15.4 9.4 

00:04:10:40 753 -18.7 -95 -17.2 -14.9 -14.1 -19 -13.8 -16 -19 -9.5 -15.4 9.5 

00:04:11:00 754 -18.8 -9.3 -173 -14.9 -14.2 -19 -13.9 -16 -19 -9.3 -15.425 9.7 

00:04:11:20 755 -18.8 -!12 -17.3 -14.9 -14.2 -19.1 -13.9 -16.1 -19.1 -9.2 -15.438 9.9 

00:04:11:40 756 -18.9 -17.3 -14.9 -143 -19.1 -13.9 -16.1 -19.1 -9 -15.438 10.1 

00:04:12:00 757 -18.9 -8.9 -173 -15 -143 -19.2. -13.9 -16.2 -192 -8.9 -15.463 103 

00:04:12:20 758 -18.9 -8.8 -17.4 -15 -14.4 -19.2 -13.9 -16.2 -19.2 -8.8 -15.475 10.4 

00:04:12:40 759 -19 -8.7 -17.4 -15 -14-A -19.2 -13.9 -16.3 -19.:Z -8.7 -15.488 10.5 

00:04:13:00 760 -19 -85 -17.4 -15 -14.5 -19.3 -13.9 -16.3 -19.3 -8.5 -15.488 10.8 

00:04:13:20 761 -19.1 -8.4 -17.4 -15 -14.5 -193 -13.9 -16.4 -193 -8.4 -15.5 10.9 

00:04:13:40 762 -19.1 -8.3 -17.4 -15 -14.6 -193 -14 -16.4 -193 -8.3 -15.513 11 

00:04:14:00 763 -19.1 -8.2 -17.5 -15 -14.6 -19.4 -14 -16.4 -15'.4 -8.2 -15.5Z5 11.2 

00:04:14:20 764 -19.1 -8.1 -175 -15 -14.7 -19.4 -14 -16.5 -19.4 -8.1 -15.538 113 

00;04:14:40 765 -19.2 -8.1 -175 -15 -14.8 -19.5 -14 -16.5 -19.5 -8.1 -15.575 11.4 

00:04:15:00 766 -193 -8 -175 -15 -14.8 -19.5 -14 -16.6 -19.5 ·8 -15.588 115 

00:04:15:20 767 -193 -7.9 -17.5 -15 -14.9 -19.5 -14 -16.6 -19.5 -7.9 -15.588 11.6 

00:04:15:40 768 -19.3 -7.8 -17.5 -15.1 -14.9 -19.6 -14 -16.7 -19.6 -7.8 -15.613 11.8 

00:04:16:00 769 -19.4 -7.7 -17.5 -15.1 -15 -19.6 -14 -16.7 -19.6 -7.7 -15.625 11.9 

00:04:16:20 770 -19.4 -7.7 -17.5 -15.] -15 -19.7 -14 -16.7 -19.7 -7.7 -15.638 12 
00:04:16:40 771 -19.4 -7.6 -17.5 -15.1 -15.1 -19.7 -14.1 -16.8 -19.7 -7.6 -15.663 12.1 

00:04:17:00 772 -19.5 -7.5 -17.6 -15.1 -15.1 -19.7 -14.1 -16.8 -19.7 -75 -15.675 12.2 

00:04:17:20 773 -19.5 -75 -17.6 -15.1 -15.2 -19.8 -14.1 -16.9 -19.8 -7.5 -15.713 123 

00:04:17:40 774 -19.6 -7.5 -17.6 -15.1 -15.2 -1.9.8 -14.1 -16.9 -19.8 -7.5 -15.725 12.3 

00:04:18:00 775 -19.6 -7.4 -17.6 -15.1 -15.3 -19.9 -14.1 -17 -19.9 -7.4 -15.75 12.5 

00:04:18:20 776 -19.7 -7.4 -17.6 -15.1 -15.3 -19.9 -14.1 -17 -19.9 -7.4 -15.763 125 

00:04:18:40 777 -19.7 -73 -17.6 -15.1 -15.4 -19..9 -14.1 -17 -19.9 -73 -15.763 12.6 

00:04:19:00 778 -19.7 -73 -17.6 -15.1 -ISA -20 -14.1 -17.1 -20 -73 -15.788 12.7 

00:04:19:20 779 -19.8 -72 -17.6 -15.1 -155 -20 -14.1 -17.1 -20 -72 -15.8 12.8 

00:04:19:40 780 -19.8 -72 -17.6 -15.1 -155 -20.1 -14.1 -17.1 -20.1 -72 -15.813 12.9 

00:04:20:00 781 -19.8 -72 -17.6 -15.1 -15.6 -20.1 -14.1 -17.2 -20.1 -72 -15.838 12.9 

00:04:20:20 782 -19.9 -7.2 -17.6 -15.1 -15.6 -20.1 -14.1 -17.2 -20.1 -72 -15.85 12.9 

00:04:20:40 783 -19.9 -7.1 -17.6 -15.1 -15.7 -20.2 -14.1 -173 -20.2 -7.1 -15.875 13.1 

00:04:21:00 784 -20 -7.1 -17.6 -15.1 -15.7 -20.2 -14.1 -17.3 -20.2 -7.1 -15.888 13.1 

OD:04:21:2D 785 -20 -7.1 -17.6 -15.] -15.8 -20.2 -14.2 -173 -20.2 -7.1 -15.913 13.1 

00:04:21:40 786 -20 -7.1 -17.6 -15.1 -15.8 -203 -14.2 -17.4 -203 -7.1 -15.938 132 

00:04:22:00 787 -20.1 -7.1 -17.6 -15.1 -15.9 -203 -14.2 -17.4 -203 -7.1 -15.963 132 

00:04:22:20 788 -20.1 -7.1 -17.6 -15.1 -15.9 -20.3 -14.2 -17.4 -203 -7.1 -15.963 132 

00:04:22:40 789 -20.2 -7.1 -17.6 -15.1 -15.9 -20.4 -14.2 -17.5 -20.4 -7.1 -16 13.3 

00:04:23:00 790 -20.2 -7 -17.6 -15.1 -16 -20.4 -14.2 -17.5 -20.4 -7 -16 13.4 

00:04:23:20 791 -20.2 -7 -17.6 -15.1 -16 -20.4 -14.2 -17.6 -20.4 -7 -16.013 13.4 

00:04:23:40 792 -203 -7 -17.6 -15.1 -16.1 -20.5 -14.2 -17.6 -20.5 -7 -16.05 13.5 

00:04:24:00 793 -203 -7 -17.6 -15.1 -16.1 -205 -14.2 -17.6 -205 -7 -16.05 135 
00:04:24:20 794 -20.4 -7 -17.6 -15.1 -16.2 -20.6 -14.2 -17.6 -20.6 -7 -16.088 13.6 

00:04:24:40 795 -20A -7 -17.6 -15.1 -16.2 -20.6 -14.2 -17.7 -20.6 -7 -16.1 13.6 

00:04:25:00 796 -20.4 -7 -17.6 -15.1 -163 -20.6 -14.2 -17.7 -20.6 -7 -16.113 13.6 

00:04:25:20 797 -20.5 -7 -17.6 -15.1 -163 -20.7 -14.2 -17.8 -20.7 -7 -16.15 13.7 

00:04:25:40 798 -20.5 -7 -17.5 -15.1 -163 -20.7 -14.2 -17.8 -20.7 -7 -16.138 13.7 

00:04:26:00 799 -20.6 -7 -17.5 -15.1 -16.4 -20.7 -14.2 -17.8 -20.7 -7 -16.163 13.7 

00:04:26:20 800 -20.6 -7 -17.5 -15.1 -16.4 -20.8 -14.2 -1].5 ·20.8 -7 -16.188 13.8 

00:04:26:40 801 -20.6 -7 -17.5 -15.1 -16.5 -20.8 -14.2 -17.9 -20.8 -7 -16.2 13.8 

00:04:27:00 802 -20.7 -7 -17.5 -15.1 -165 -20.8 -14.2 -17.9 -20.8 -7 -16.213 13.8 

00:04:27:20 803 -20.7 -7 -175 -15.1 -16.6 -20.9 -14.2 -18 -20.9 -7 -16.25 13.9 

00:04:27:40 804 -20.7 -7.1 -17.5 -15.1 -16.6 -20.9 -14.2 -18 -20.9 -7.1 -16.263 13.8 



00:07:50:00 1411 -21.4 -16.8 -19.2 -183 -213 -215 -18.1 -22.7 -12.7 -16..8 -20.038 SE 

00:07:50:20 1412 -213 -16.8 -19.2 -183 -22.4 -21.4 -18.1 -22.7 -22.7 -16.8 -20.025 SE 

00:07:50:40 1413 -21.2 -16.9 -19.2 -183 -22.4 -213 -18.1 -22.7 -22.7 -16.9 -20.013 5.8 
00:07:51:00 14-14- -21.2 -16.9 -19.1 -1&.:1 -22.4 -18.1 ..:Z:Z.7 -22.7 -1G.9 5.S 

00:07:51:20 1415 -21.1 -17 -19.1 -18.2 -22.4 -21.2 -18 -22.7 -22.7 -17 -19.963 5.7 
00:07:51:40 1416 -21 -17 -19.1 -18.1 -22.4 -21.1 -18 -21.7 -22.7 -17 -19.938 5.7 
00:07:52:00 1417 -20.9 -17 -19.1 -18.1 -22.4 -21 -18 -22.7 -22.7 -17 -19.913 5.7 
00:07:52:20 1418 -20.8 -17.1 -19 -182 -22.4 -20.9 -18 -22.7 -22.7 -17.1 -19.888 5.6 

00:07:52:40 1419 -20.7 -17.1 -19 -18.2 -22.4 -20.8 -18 -22.6 -22.6 -17.1 -19.85 55 
00:07:53:00 1420 -20.7 -17.2 -19 -18.1 -22.4 -20.7 -18 -22.6 -22.6 -17.2 -19.85 5.4 

00:07:53:20 1421 -20.6 -17.1 -19 -18.1 -22.4 -20.6 -18 -22.6 -22.6 -17.2 -19.813 S.4 
00:07:53:40 1422 -20.5 -17.2 -18.9 -18.1 -22.4 -17.9 -22.6 -22.6 -17.1 -19.763 5.4 
00:07:54:00 1423 -20.4 -173 -18.9 -18.1 -22.4 -20.4 -17.9 -22.6 -22.6 -17.3 -19.75 S.3 

00:07:54:20 1424 -20.3 -173 -18.9 -18.1 -22.4 -20.3 -17.9 -22.6 -22.6 -17.3 -19.725 53 

00:07:54:40 1425 -20.1 -17.4 -18.8 -18.1 -22.4 -20.2 -17.9 -22.6 -22.6 -17.4 -19.688 5.2 

00:07:55:00 1426 -20 -17.4 -18.8 -18 -22.4 -20.1 -17.9 -22.6 -22.6 -17.4 -19.65 5.2 

00:07:55:20 1427 -19.9 -175 -18.8 -18 -22.4 -20 -17.8 -22.6 -22.6 -175 -19.625 5.1 

00:07:55:40 1428 -19.8 -115 -18.8 -17.9 -223 -19.8 -17.8 -22.6 -22.6 -175 -19563 5.1 

00:07:56:00 1429 -19.7 -17.5 -18.7 -17.9 -223 -19.7 -17.7 -22.6 -22.6 -17.5 -19.513 5.1 

00:07:56:20 1430 -19.6 -17.6 -18.7 -17.9 -22.3 -19.6 -17.7 -22.6 -22.6 -17.6 -19.5 

00:07:56:40 1431 -19.4 -17.6 -18.7 -17.8 -22.3 -19.4 -17.7 -22.6 -22.6 -17.6 -19.438 

00:07:57:00 1432 -193 -11.7 -18.6 -17.8 -22.3 -193 -17.6 -22.6 -22.6 -17.6 -19.4 
00:07:57:20 1433 -19.1 -17.7 -185 -17.8 -223 -19.2 -17.6 -22.6 -22.6 -17.6 -19363 

00:07:57:40 1434 -19 -17.8 -185 -17.7 -223 -19 -17.6 -22.6 -22.6 -17.6 -19313 

00:07:58:00 1435 -18.9 -17.8 -18.4 -17.7 -223 -18.9 -17.6 -22.6 -22.6 -17.6 -19.175 

00:07:58:20 1436 -18.7 ~17.8 -18.4 -17.7 -223 -18..8 -17.5 -22.6 -22.6 -115 -19.225 5.1 

00:07:58:40 1437 -18.6 -17.8 -18.4 -17.7 -223 ~18.6 -17.5 -22.6 -22.6 -17.5 -19.188 5.1 
00:07:59:00 1438 -18.5 -17.8 -18.4 -17.7 -223 -18.4 -17.5 -22.6 -21.6 -175 -19.15 S.1 

00:07:59:20 1439 -183 -17.9 -18.4 -17.7 -223 -18.3 -17.5 -225 -22.5 -17.5 -19.113 

00:07:59:40 1440 -18.2 -17.9 -18.3 -17.7 -22.3 -18.1 -17.5 -225 -225 -175 -19.063 

00:08:00:00 1441 -18 -17.9 -18.3 -17.7 -223 -18 -17.5 -22.5 -22.5 -17.5 -19.025 

00:08:00:20 1442 -17.9 -17.9 -183 -17.7 -223 -17.8 -17.5 -225 -225 -17.5 -18.988 
00:08:00:40 1443 -17.7 -17.9 -18.3 -17.7 ~22.3 -17.6 -17.5 -22.5 -22.5 -17.5 -18.938 

00:08:01:00 1444 -17.5 -17.9 -183 ~17.7 -223 -17.5 -17.5 -22.5 -22.5 -17.5 -18.9 

00:08:01:20 1445 -17.4 -17.9 -183 -17_7 -223 -17.3 -17.5 -225 -22.5 -17.3 -18.863 5.2 

00:08:01:40 1446 -17.2 -18 -18.3 -17.8 -22.2 -17.1 -175 -22.5 -225 -17.1 -18.825 5.4 

00:08:02:00 1447 -17 -18 -18.4 -17.8 -22.2 -17 -17.5 -22.5 -17 -18.8 5.5 

00:08:02:20 1448 -16.8 -18 -18.4 -17.8 -22.2 -16.8 -175 -22.5 -22.5 -16.8 -18.75 5.7 

00:08:02:40 1449 -16.7 -18 -18.4 -17.8 -222 -16.6 -175 -22.5 -16.6 -18.713 SE 

00:08:03:00 1450 -165 -18 -18.4 -17.8 -22.2 -16.5 -17.6 -22.4 -22.4 -16.5 -18.675 SE 

00:08:03:20 1451 -163 -18 -18.4 -17.9 -22.2 -163 -17.6 -22.4 -22.4 -163 -18.638 6.1 

00:08:03:40 1452 -16.2 -18 -18.4 -17.9 -22.2 -16.1 -17.6 -22.4 -22.4 -16.1 -18.6 6.3 

00:08:04:00 1453 -16 -18 -18.5 -17.9 -22.2 -15.9 -17.6 -22.4 -15.9 -18.563 6.5 

00:08:04:20 1454 -15.8 -18 -185 -17.9 -22.2 -15.8 -17.6 -22.4 -22.4 -15.8 -18.525 6.6 

00:08:04:40 1455 -15.6 -18.1 -18.5 -18 -22.2 -15.6 -17.6 -22A -22.4 -15.6 -18.5 6.8 

00:08:05:00 1456 -155 -18.1 -18.5 -18 -22.1 -15.4 -17.7 -22.4 -15.4 -18.463 

00:08:05:20 1457 -153 -18.1 -18.6 -18 -22.1 -153 -17.7 -22.4 -22.4 -153 -18.4-38 7.1 

00:08:05:40 1458 -15.1 -18.1 -18.6 -18.1 -22.1 -15.1 -17.7 -223 -223 -15.1 -18388 7.2 

00:08:06:00 1459 -14.9 -18.1 -18.6 -18.1 -22.1 -14.9 -17.8 -223 -223 -14.9 -18.35 7.4 

00:08:06:20 1460 -14.8 -18.1 -18.7 -18.1 -22.1 ~14.8 -17.8 -223 -22.3 -14.8 -18.338 7.5 

00:08:06:40 1461 -14.6 -18.1 -18.7 -18.2 -22 -14.6 -17.8 -22.3 -223 -14.6 -18.188 7.7 

00:08:07:00 1462 -14.5 -18.1 -18.7 -18.2 -22 -14.4 -17.9 -22.2 -222 -14.4 -18.25 7.8 

00:08:07:20 1463 -14.3 -18.1 -18.8 -18.2 -22 -143 -11.9 -22.2 -12.2 -143 -18.225 

00:08:07:40 1464 -14.2 -18.1 -18.8 -18.3 -21.9 -14.1 -17.9 -22.2 -222. -14.1 -18.188 8.1 

00:08:08:00 1465 -14 -18.1 -18.9 -18.3 -21.9 -13.9 -18 -22.1 -22.1 -13.9 -18.15 8.2 

00:08:08:20 1466 -B..S -18.1 -18.9 -183 -21.9 -13.8 -18 -22.1 -22.1 -13.8 -18.113 8.3 

00:08:08:40 1467 -13.7 -18.1 -19 -18.4 -21.8 -13.6 -18.1 -22.1 -12.1 -13.6 -18.1 8.5 

00:08:09:00 1468 -13.5 -18.1 -19 -18.4 -21.8 -13.5 -18.1 -22 -22 -13.5 -18.05 85 

00:08:09:20 1469 -13.4 -18.1 -19.1 -18.5 -21.8 -133 -18.1 -22 -22 -13.3 -18.038 8.7 

00:08:09:40 1470 -13..2 -18.1 -19.1 -18.5 -21.8 -13.2 -18.2 -22 -22 -13.2 -18.013 8.8 

00:08:10:00 1471 -13.1 -18.1 -19.1 -18.5 -21.7 -13 -18.2 -21.9 -21.9 -13 -17.95 8E 

00:08:10:20 1472 -12.9 -18.1 -19.2 -18.6 -21.7 -12.9 -183 -21..9 -21.9 -12.9 -17.95 

00:08:10:40 1473 -12.8 -18.1 -19.2 -18.6 -21.7 -12.7 -183 -21.9 -21.9 -12.7 -17.913 9.2 

00:08:11:00 1474 -12.7 -18.1 -193 -18.7 -21.7 -12.6 -18.4 -21.9 -21.9 -12.6 -17.925 9.3 

00:08:11:20 1475 -12.5 -18.2 -193 -18.7 -21.7 -12.5 -18.4 -21.9 -21.9 -12.5 -17.9 9.4 

00:08:11:40 1476 -12.4 -18.2 -19.4 -18.7 -21.6 -12.3 -18.4 -21.9 -21.9 -123 -17.863 9.6 

00:08:12:00 1477 -123 -18.2 -19.4 -18.8 -21.6 -12.2 -18.5 -21.8 -21.8 -12.2 -17.85 9.6 

00:08:12:20 1478 -12.1 -18.2 -195 -18.8 -21.6 -12 -18.5 ~21.8 -21.8 -12 -17.813 9.8 

00:08:12:40 1479 -12 -18.2 -195 -18.8 -21.6 -11.9 -185 -21.8 -21.8 -11.9 -17.788 9E 

00:08:13:00 1480 -11.8 -18.2 -19.6 -18.8 -21.6 -11.7 -18.5 -21.8 -21.8 -11.7 -17.75 10.1 

UO:OB:13:20 1481 -11.7 -18.3 -19.6 -18.8 -21.6 -11.6 -185 -21.8 -21.8 -11.6 -17.738 10.2 

00:08:13:40 1482 -11.5 -183 -19.7 -18.8 -21.6 -11.4 -18.5 -21.8 -21.8 -11.4 -17.7 10.4 

00:08:14:00 1483 -11.4 -183 -19.7 -18.8 -21.6 -11.3 -185 -21.8 -21.8 -11.3 -17.675 10.5 

00:08:14:20 1484 -113 -183 -19.7 -18.8 -21.6 -11.1 -18.6 -21.8 -21.8 -11.1 -17.65 10.7 

00:08:14:40 1485 -11.1 -18.4 -19.8 -18.8 -215 -11 -18.6 -21.8 -21.8 -11 -17.625 10.8 

00:08:15:00 1486 -11 ·18.4 -19.8 -18.8 -21.5 -10.8 -18.6 -21.8 -21.8 -10.8 -17588 11 

00:08:15:20 1487 -10.9 -18.4 -19.8 -18.9 -21.5 -10.7 -18.6 -21.8 -21.8 -10.7 -17.575 ll.1 

00:08:15:40 1488 -10.8 -18.4 -19.8 -18.9 -21.5 -10.6 -18.6 -21.8 -21.8 -10.6 -17.55 11.2 

00:08:16:00 1489 -10.7 -18.5 -19.8 -18.9 -21.5 -10.5 -18.6 -21.8 -21.8 ~10.5 -17.538 11.3 

00:08:16:20 1490 -10.6 -18.5 -19.8 -18.9 -21.5 -10.4 -18.6 -21.8 -21.8 -10.4 -17.513 11.4 

00;08:16:40 1491 -10.5 -18.5 -19.9 -18..9 -21.5 -10.3 -18.6 -21.8 -21.8 -10.3 -17.5 115 

00:08:17:00 1492 -10.4 -18.5 -19.9 -18.9 -21.5 -10.2 -18.6 -21..8 -21.8 -10.2 -17.475 11.6 

00:08:17:20 1493 -10.4 -18.6 -19.9 -18.9 -215 -10.1 -18.6 -21.8 -21.8 -10.1 -17.475 11.7 

00:08:17:40 1494 -10.3 -18.6 -19.9 -18.9 -215 -10 -18.6 -21.8 -21.8 -10 -17.45 11.8 

00:08:18:00 1495 -10.1 -18.6 -19.9 -18.9 -215 -9.9 -18.6 -21.8 -21.8 -9E -17.425 11" 

00:08:18:20 1496 -10.1 -18.7 -19.9 -18.9 -21.5 -18.6 -21.8 -21.8 ·93 -17.415 113 

00:08:18:40 1497 -10.1 -18.7 -19.9 -18.9 -21.5 -9.8 -18.6 -21.8 -21.8 -9.8 -17.413 12 

00:08:19:00 1498 -10 -18.7 -19.9 -18.9 -215 -9.7 -18.6 -21.8 -21.8 -9.7 -17388 12.1 

00:08:19:20 1499 -9E -18..8 -19..9 -18.9 -215 -9.7 -18.6 -21.8 -21.8 -9.7 -17.388 12.1 

00:08:19:40 1500 -9E -18.8 -19.9 -18.9 -215 -9.6 -18.6 -21.8 -21.8 -9.6 -11315 12.2 

00:08:20:00 1501 ·9E -18.8 -20 -18.9 -215 -9.6 -18.6 -21.7 -21.7 -9.6 -17375 12.1 

00:08:20:20 1502 -9.8 -18.9 -20 -18.9 -215 -9.6 -18.6 -21.7 -21.7 -9.6 -17375 12.1 

00;08:20:40 1503 -9.8 -18.9 -20 -18.9 -215 -95 -18.6 -21.7 -21.7 -95 -17363 12.2 

00:08:21:00 1504 -9.7 -18.9 -20 -18.9 -21.5 -95 -18.6 -21.8 -21.8 -9.5 -17.363 12.3 

00:08:21:20 1505 -9.7 -19 -20 -18.9 -21.5 -9.5 -18.6 -21.8 -21.8 -95 -17.375 12.3 

00:08:21:40 1506 -9.7 -19 -20 -18.9 -21.5 -9.4 -18.6 -21.8 -21.8 -9.4 -17.363 12.4 

00:08:22:00 1507 -9.6 -19 -20 -18.9 -21.5 -9.4 -18.6 -21..8 -21.8 -9.4 -17.35 12.4 

00:08:22:20 1508 -9.6 -19.1 -20 -18.9 -21.5 -9.4 -18.6 -21.8 -21.8 -9.4 -17363 12.4 

00:08:22:40 1509 -9.6 -19.1 -20 -18.9 -21.5 -9.4 -18.6 -21.8 -21.8 -9.4 -17363 12.4 

00:08:23:00 1510 -9.6 -192 -20 -18.9 -215 -9.4 -18.6 -21.8 -21.8 -9.4 -17375 12.4 

00:08:23:20 1511 -9.6 -192 -20 ~18.9 -21.5 -9.4 -18.6 -21.8 -21.8 -9.4 -17.375 12.4 



APENDICE &.d 

Reporte de temperatura y tiempo de medición en el proceso de 
congelado de alitas de pollo 

p 



Tiempos y temperatura de congelado de a litas de pollo sin empaque de plástico 

Reading Time Sequence DT101 -·e DT102 -·e DTlOl - •e DT101 -·e onoo -·e Mínimo "C Máximo OC Promedio .,C Range oc 
00:00:00:00 -0.5 -0.3 -1.2 -0.4 -1 -1.2 -0.3 -0.68 0.9 
00:00:00:10 2 -0.6 -0.3 -1.2 -0.4 -1 -1.2 -0.3 -0.7 0.9 
00:00:00:40 -0.6 -0.4 -1.2 -0.4 -1.1 -1.2 -0.4 -0.74 0.8 
00:00:01:00 4 -0.6 -0.4 -1.2 -0.4 -1.1 -1.2 -0.4 -0.74 0.8 
00:00:01:20 -0.6 -0.4 -1.2 -0.5 -1.1 -1.2 -0.4 -0.76 0.8 
00:00:01:40 6 -0.6 -0.4 -1.2 -0.5 -1.1 -1.2 -0.4 -0.76 0.8 
DO:OO:OZ:OO 7 -0.7 -0.5 -1.2 -0.5 -1.1 -1.2 -0.5 -0.8 0.7 
00:00:02:10 8 -0.7 -0.5 -1.2 -O .S -1.1 -1.2 -O .S -0.8 0.7 
00:00:02:40 -0.7 -0.5 -1.2 -0.6 -1.1 -1.2 -0.5 -0.82 0.7 
00:00:03:00 10 -0.7 -0.5 -1.2 -0.6 -1.1 -1.2 -0.5 -0.82 0.7 
00:00:03:10 11 -0.7 -0.5 -1.2 -0.6 -1.1 -1.2 -0.5 -0.82 0.7 
00:00:03:40 12 -0.7 -0.6 -1.3 -0.6 -1.1 -1.3 -0.6 -0.86 0.7 

13 -0.& -0.6 -1.3 -0.6 -1.1 -13 -0.6 -0,88 0.7 
00:00:04:10 14 -0.8 -0.6 -1.3 -0.7 -1.1 -1.3 -0.6 -0.92 0.7 
00:00:04:40 15 -0.8 -0.6 -1.3 -0.7 -1.2 -1.3 -0.6 -0.92 0.7 
00:00:05:00 16 -0.8 -0.6 -1.3 -0.7 -1.2 -1.3 -0.6 -0.92 0.7 
00:00:05:20 17 -0.8 -0.7 -1.3 -0.7 -1.2 -1.3 -0.7 -0.94 0.6 
00:00:05:40 18 -0.8 -0.7 -1.3 -0.7 -1.2 -1.3 -0.7 -0.94 0.6 
00:00:06:00 19 -0.8 -0.7 -1.3 -0.7 -1.2 -1.3 -0.7 -0.94 0.6 
00:00:06:20 20 -0.8 -0.7 -1.3 -0.8 -1.2 -1.3 -0.7 -0.96 0.6 
00:00:06:40 21 -0.9 -0.7 -1.3 -0.8 -1.2 -1.3 -0.7 -0.98 0.6 
00:00:07:00 22 -0.9 -0.8 -1.3 -0.8 -1.2 -1.3 -0.8 -1 0.5 
00:00:07:20 23 -0.9 -0.8 -1.4 -0.8 -1.2 -1.4 -0.8 -1.02 0.6 
00:00:07:40 24 -0.9 -0.8 -1.4 -0.8 -1.2 -1.4 -0.8 -1.02 0.6 
00:00:08:00 15 -0.9 -0.8 -1.4 -0.8 -1.3 -1.4 -0.8 -1.04 0.6 
00:00:08:20 26 -0.9 -0.8 -1.4 -0.8 -1.3 -1.4 -0.8 -1.04 0.6 
00:00:08:40 27 -0.9 -0.8 -1.4 -0.8 -1.3 -1.4 -0.8 -1.04 0.6 
00:00:09:00 28 -0.9 -0.8 -1.4 -0.8 -1.3 -1.4 -0.8 -1.04 0.6 
00:00:09:20 29 -0.9 -0.8 -1.4 -0.9 -1.3 -1.4 -0.8 -1.06 0.6 
00:00:09:40 30 -0.9 -0.9 -1.4 -0.9 -1.3 -1.4 -0.9 -1.08 0.5 
00:00:10:00 31 -0.9 -0.9 -1.4 -0.9 -1.3 -1.4 -0.9 -1.08 0.5 
00:00:10:20 32 -0.9 -0.9 -1.4 -0.9 -1.3 -1.4 -0.9 -1.08 0.5 
00:00:10:40 33 -0.9 -0.9 -1.4 -0.9 -1.4 -1.4 -0.9 -1.1 0.5 
00:00:11:00 34 -1 -0.9 -1.5 -0.9 -1.4 -1.5 -0.9 -1.14 0.6 
00:00:11:20 35 -1 -0.9 -1.5 -0.9 -1.4 -1.5 -0.9 -1.14 0.6 
00:00:11:40 36 -1 -0.9 -1.5 -0.9 -1.4 -1.5 -0.9 -1.14 0.6 
00:00:12:00 37 -1 -0.9 -1.5 -0.9 -1.4 -1.5 -0.9 -1.14 0.6 
00:00:12:20 38 -1 -0.9 -1.5 -0.9 -1.4 -1.5 -0.9 -1.14 0.6 
00:00:12:40 39 -1 -0.9 -1.5 -0.9 -1.4 -1.5 -0.9 -1.14 0.6 
00:00:13:00 40 -1 -0.9 -1.5 -0.9 -1.4 -1.5 -0.9 -1.14 0.6 
00:00:13:20 41 -1 -0.9 -1.5 -0.9 -1.5 -1.5 -0.9 -1.16 0.6 
00:00:13:40 42 -1 -0.9 -1.5 -0.9 -1.5 -1.5 -0.9 -1.16 0.6 
00:00:14:00 43 -1 -0.9 -1.6 -0.9 -1.5 -1.6 -0.9 -1.18 0.7 
00:00:14:20 44 -1 -0.9 -1.6 -0.9 -1.5 -1.6 -0.9 -1.18 0.7 
00:00:14:40 45 -1 -0.9 -1.6 -0.9 -1.5 -1.6 -0.9 -1.18 0.7 
00:00:15:00 46 -1 -0.9 -1.6 -0.9 -1.5 -1.6 -0.9 -1.18 0.7 
00:00:15:20 47 -1 -0.9 -1.6 -0.9 -1.5 -1.6 -0.9 -1.18 0.7 
00:00:15:40 48 -1 -0.9 -1.6 -0.9 -1.5 -1.6 -0.9 -1.18 0.7 
00:00:16:00 49 -1 -0.9 -1.6 -0.9 -1.6 -1.6 -0.9 -1.2 0.7 
00:00:16:20 50 -1 -0.9 -1.6 -0.9 -1.6 -1.6 -0.9 -1.2 0.7 
00:00:16:40 51 -1 -0.9 -1.6 -0.9 -1.6 -1.6 -0.9 -1.2 0.7 
00:00:17:00 52 -1 -0.9 -1.7 -0.9 -1.6 -1.7 -0.9 -1.22 0.8 
00:00:17:20 53 -1 -0.9 -1.7 -0.9 -1.6 -1.7 -0.9 -1.22 0.8 
00:00:17:40 54 -1 -0.9 -1.7 -0.9 -1.6 -1.7 -0.9 -1.22 0.8 

00:00:18:00 55 -1 -0.9 -1.7 -0.9 -1.6 -1.7 -0.9 -1.22 0.8 
00:00:18:20 56 -1 -0.9 -1.7 -0.9 -1.6 -1.7 -0.9 -1.22 0.8 
00:00:18:40 57 -1 -0.9 -1.7 -0.9 -1.7 -1.7 -0.9 -1.24 0.8 
00:00:19:00 58 -1 -0.9 -1.7 -0.9 -1.7 -1.7 -0.9 -1.24 0.8 
00:00:19:20 59 -1 -0.9 -1.7 -0.9 -1.7 -1.7 -0.9 -1.24 0.8 
00:00:19:40 60 -1 -0.9 -1.7 -0.9 -1.7 -1.7 -0.9 -1.24 0.8 
00:00:20:00 61 -1 -0.9 -1.8 -0.9 -1.7 -1.8 -0.9 -1.26 0.9 
00:00:20:20 62 -1 -0.9 -1.8 -0.9 -1.7 -1.8 -0.9 -1.26 0.9 
00:00:20:40 63 -1 -1 -1.8 -0.9 -1.7 -1.8 -0.9 -1.28 0.9 
00:00:21:00 64 -1 -1 -1.8 -0.9 -1.7 -1.8 -0.9 -1.28 0.9 
00:00:21:20 65 -1 -0.9 -1.8 -0.9 -1.8 -1.8 -0.9 -1.28 0.9 
00:00:11:40 66 -1 -0.9 -1.8 -0.9 -1.8 -1.8 -0.9 -1.28 0.9 
00:00:21:00 67 -1 -0.9 -1.8 -0.9 -1.8 -1.8 -0.9 -1.18 0.9 
00:00:22:20 68 -1 -0.9 -1.8 -0.9 -1.8 -1.8 -0.9 -1.28 0.9 
00:00:22:40 69 -1 -0.9 -1.8 -0.9 -1.8 -1.8 -0.9 -1.28 0.9 
00:00:23:00 70 -1 -0.9 -1.9 -0.9 -1.8 -1.9 -0.9 -1.3 

00:00:23:20 71 -1 -0.9 -1.9 -0.9 -1.8 -1.9 -0.9 -1.3 
00:00:23:40 72 -1 -0.9 -1.9 -0.9 -1.8 -1.9 -0.9 -1.3 

00:00:24:00 73 -1 -0.9 -1.9 -0.9 -1.9 -1.9 -0.9 -1.32 

00:00:24:20 74 -0.9 -0.9 -1.9 -0.9 -1.9 -1.9 -0.9 -1.3 

00:00:24:40 75 -1 -0.9 -1.9 -0.9 -1.9 -1.9 -0.9 -1.32 
00:00:25:00 76 -0.9 -0.9 -1.9 -0.9 -1.9 -1.9 -0.9 -1.3 
00:00:25:20 77 -0.9 -0.9 -1.9 -0.9 -1.9 -1.9 -0.9 -1.3 
00:00:25:40 78 -1 -0.9 -2 -0.9 -1.9 -2 -0.9 -1.34 1.1 
00:00:26:00 79 -0.9 -0.9 -2 -0.9 -1.9 -2 -0.9 -1.32 1.1 



00:03:14:20 584 -13.6 -4.8 -17 -6 -17.3 -17.3 -4.8 -11.74 12.5 
00:03:14:40 585 -13.6 -4.8 -17 -6 -17.4 -17.4 ·4.8 -11.76 12.6 
00:03:15:00 586 -13.6 -4.8 -17 -6 -17.4 -17.4 -4.8 -11.76 12.6 
00:03:15:20 587 -13.6 -4.8 -17 -6.1 -17.4 -17.4 -4.8 -11.78 12.6 
00:03:15:40 588 -13.6 -4.8 -17.1 -6.1 -17.4 -17.4 -4.8 -11.8 12.6 
00:03:16:00 589 -13.6 -4.9 -17.1 -6.1 -17.5 -17.5 -4.9 -11.84 12.6 
00:03:16:20 590 -13.6 -4.9 -17.1 -6.1 -17.5 -17.5 -4.9 -11.84 12.6 
00:03:16:40 591 -13.6 -4.9 -17.1 -6.2 -17.5 -17.5 -4.9 -11.86 12.6 
00:03:17:00 592 -13.6 -4.9 -17.2 -6.2 -17.6 -17.6 -4.9 -11.9 12.7 
00:03:17:20 593 -13.6 -4.9 -17.2 -6.2 -17.6 -17.6 -4.9 -11.9 12.7 
00:03:17:40 594 -13.6 -5 -17.2 -6.3 -17.6 -17.6 -5 -11.94 12.6 
00:03:18:00 595 -13.6 -5 -17.2 -6.3 -17.6 -17.6 -5 -11.94 12.6 
00:03:18:20 596 -13.6 -5 -17.3 -6.4 -17.7 -17.7 -5 -12 12.7 
00:03:18:40 597 -13.6 -5 -17.3 -6.4 -17.7 :17.7 -5 -12 12.7 

00:03:19:00 598 -13.7 -5.1 -17.3 -6.5 -17.7 -17.7 -5.1 -12.06 12.6 
00:03:19:20 599 -13.7 -5.1 -17.4 -6.5 -17.8 -17.8 -5.1 -12.1 12.7 
00:03:19:40 600 -13.7 -5.1 -17.4 -6.6 -17.8 -17.8 -5.1 -12.12 12.7 
00:03:20:00 601 -13.7 -5.2 -17.5 -6.6 -17.8 -17.8 -5.2 -12.16 12.6 
00:03:20:20 602 -13.8 -5.2 -17.5 -6.7 -17.9 -17.9 -5.2 -12.22 12.7 
00:03:20:40 603 -13.8 -5.3 -17.5 -6.7 -17.9 -17.9 -5.3 -12.24 12.6 
00:03:21:00 604 -13.9 -5.3 -17.5 -6.8 -17.9 -17.9 -5.3 -12.28 12.6 
00:03:21:20 605 -13.9 -5.3 -17.5 -6.8 -18 -18 -5.3 -12.3 12.7 
00:03:21:40 606 -13.9 -5.4 -17.6 -6.9 -18 -18 -5.4 -12.36 12.6 
00:03:22:00 607 -14 -5.4 -17.6 -7 -18 -18 -5.4 -12.4 12.6 
00:03:22:20 608 -14 -5.5 -17.6 -7 -18 -18 -5.5 -12.42 12.5 
00:03:22:40 609 -14.1 -5.5 -17.7 -7.1 -18.1 -18.1 -5.5 -12.5 12.6 
00:03:23:00 610 -14.1 -5.5 -17.7 -7.1 -18.1 -18.1 -5.5 -12.5 12.6 
00:03:23:20 611 -14.2 -5.6 -17.7 -7.2 -18.1 -18.1 -5.6 -12.56 11.5 

00:03:23:40 612 -14.2 -5.6 -17.8 -7.3 -18.2 -18.2 -5.6 -12.62 12.6 
00:03:24:00 613 -14.3 -5.7 -17.8 -7.3 -18.2 -18.2 -5.7 -12.66 12.5 
00:03:24:20 614 -14.3 -5.7 -17.9 -7.4 -18.2 -18.2 -5.7 -12.7 12.5 
00:03:24:40 615 -14.4 -5.8 -17.9 -7.5 -18.3 -18.3 -5.8 -12.78 12.5 

00:03:25:00 616 -14.4 -5.8 -17.9 -7.6 -18.3 -18.3 -5.8 -12.8 12.5 
00:03:25:20 617 -14.5 -5.9 -18 -7.7 -18.3 -18.3 -5.9 -12.88 12.4 
00:03:25:40 618 -14.6 -6 -18 -7.7 -18.4 -18.4 -6 -12.94 12.4 
00:03:26:00 619 -14.6 -6 -18 -7.8 -18.4 -18.4 -6 -12.96 12.4 

00:03:26:20 620 -14.7 -6.1 -18 -7.9 -18.4 -18.4 -6.1 -13.02 12.3 

00:03:26:40 621 -14.8 -6.1 -18 -8 -18.4 -18.4 -6.1 -13.06 12.3 
00:03:27:00 622 -14.8 -6.2 -18.1 -8 -18.4 -18.4 -6.2 -13.1 12.2 
00:03:27:20 623 -14.9 -6.3 -18.1 -8.1 -18.5 -18.5 -6.3 -13.18 12.2 

00:03:27:40 624 -14.9 -6.3 -18.1 -8.2 -18.4 -18.4 -6.3 -13.18 12.1 
00:03:28:00 625 -15 -6.4 -18.1 -8.2 -18.5 -18.5 -6.4 -13.24 12.1 
00:03:28:20 626 -15.1 -6.4 -18.1 -8.3 -18.5 -18.5 -6.4 -13.28 12.1 

00:03:28:40 627 -15.2 -6.5 -18.1 -8.3 -18.5 -18.5 -6.5 -13.32 12 
00:03:29:00 628 -15.2 -6.6 -18.1 -8.4 -18.5 -18.5 -6.6 -13.36 11.9 
00:03:29:20 629 -15.3 -6.6 -18.1 -8.4 -18.5 -18.5 -6.6 -13.38 11.9 
00:03:29:40 630 -15.3 -6.7 -18.2 -8.5 -18.5 -18.5 -6.7 -13.44 11.8 
00:03:30:00 631 -15.4 -6.7 -18.2 -8.5 -18.5 -18.5 -6.7 -13.46 11.8 
00:03:30:20 632 -15.4 -6.7 -18.2 -8.5 -18.5 -18.5 -6.7 -13.46 11.8 

00:03:30:40 633 -15.5 -6.8 -18.2 -8.6 -18.5 -18.5 -6.8 -13.52 11.7 

00:03:31:00 634 -15.5 -6.9 -18.2 -8.6 -18.5 -18.5 -6.9 -13.54 11.6 

00:03:31:20 635 -15.6 -6.9 -18.2 -8.7 -18.5 -18.5 -6.9 -13.58 11.6 

00:03:31:40 636 -15.6 -6.9 -18.2 -8.7 -18.5 -18.5 -6.9 -13.58 11.6 

00:03:32:00 637 -15.6 -7 -18.2 -8.7 -18.5 -18.5 -7 -13.6 11.5 
00:03:32:20 638 -15.7 -7 -18.2 -8.8 -18.5 -18.5 -7 -13.64 11.5 

00:03:32:40 639 -15.7 -7.1 -18.2 -8.8 -18.5 -18.5 -7.1 -13.66 11.4 
00:03:33:00 640 -15.7 -7.1 -18.2 -8.8 -18.5 -18.5 -7.1 -13.66 11.4 

00:03:33:20 641 -15.8 -7.2 -18.2 -8.9 -18.5 -18.5 -7.2 -13.72 11.3 
00:03:33:40 642 -15.8 -7.2 -18.2 -8.9 -18.4 -18.4 -7.2 -13.7 11.2 
00:03:34:00 643 -15.8 -7.2 -18.2 -9 -18.4 -18.4 -7.2 -13.72 11.2 
00:03:34:20 644 -15.9 -7.3 -18.2 -9 -18.4 -18.4 -7.3 -13.76 11.1 

00:03:34:40 645 -15.9 -7.3 -18.2 -9 -18.4 -18.4 -7.3 -13.76 11.1 
00:03:35:00 646 -15.9 -7.4 -18.2 -9 -18.4 -18.4 -7.4 -13.78 11 
00:03:35:20 647 -15.9 -7.4 -18.2 -9.1 -18.4 -18.4 -7.4 -13.8 11 
00:03:35:40 648 -16 -7.4 -18.2 -9.1 -18.4 -18.4 -7.4 -13.82 11 
00:03:36:00 649 -16 -7.5 -18.1 -9.2 -18.4 -18.4 -7.5 -13.84 10.9 
00:03:36:20 650 -16 -7.5 -18.1 -9.2 -18.4 -18.4 -7.5 -13.84 10.9 
00:03:36:40 651 -16 -7.6 -18.1 -9.3 -18.4 -18.4 -7.6 -13.88 10.8 

00:03:37:00 652 -16.1 -7.6 -18.1 -9.3 -18.4 -18.4 -7.6 -13.9 10.8 
00:03:37:20 653 -16.1 -7.7 -18.1 -9.4 -18.4 -18.4 -7.7 -13.94 10.7 
00:03:37:40 654 -16.1 -7.7 -18.1 -9.4 -18.4 -18.4 -7.7 -13.94 10.7 

00:03:38:00 655 -16.1 -7.8 -18.1 -9.5 -18.4 -18.4 -7.8 -13.98 10.6 

00:03:38:20 656 -16.1 -7.8 -18.1 -9.5 -18.3 -18.3 -7.8 -13.96 10.5 
00:03:38:40 657 -16.1 -7.9 -18.1 -9.6 -18.3 -18.3 -7.9 -14 10.4 
00:03:39:00 658 -16.2 -7.9 -18.1 -9.6 -18.3 -18.3 -7.9 -14.02 10.4 
00:03:39:20 659 -16.2 -8 -18.1 -9.7 -18.3 -18.3 -8 -14.06 10.3 

00:03:39:40 660 -16.2 -8 -18.1 -9.8 -18.3 -18.3 -8 -14.08 10.3 

00:03:40:00 661 -16.2 -8.1 -18 -9.8 -18.3 -18.3 -8.1 -14.08 10.2 
00:03:40:20 662 -16.2 -8.2 -18 -9.9 -18.3 -18.3 -8.2 -14.12 10.1 

00:03:40:40 663 -16.2 -8.2 -18 -9.9 -18.3 -18.3 -8.2 -14.12 10.1 
00:03:41:00 664 -16.2 -8.3 -18 -10 -18.3 -18.3 -8.3 -14.16 10 

00:03:41:20 665 -16.2 -8.3 -18 -10.1 -18.2 -18.2 -8.3 -14.16 9.9 
00:03:41:40 666 -16.2 -8.4 -18 -10.1 -18.2 -18.2 -8.4 -14.18 9.8 
00:03:42:00 667 -16.2 -8.5 -18 -10.2 -18.2 -18.2 -8.5 -14.22 9.7 



00:09:18:40 1677 -17.7 -21.9 -17.7 -22 -17.9 -22 -17.7 -19.44 4.3 
00:09:19:00 1678 -17.7 -22 -17.7 -22 -17.9 -22 -17.7 -19.46 4.3 
00:09:19:20 1679 -17.7 -22 -17.7 -22 -18 -22 -17.7 -19.48 4.3 
00:09:19:40 1680 -17.7 -22 -17.8 -22.1 -18 -22.1 -17.7 -19.52 4.4 
00:09:20:00 1681 -17.7 -22 -17.8 -22.1 -18 -22.1 -17.7 -19.52 4.4 
00:09:20:20 1682 -17.6 -22 -17.9 -22.1 -18.1 -22.1 -17.6 -19.54 4.5 
00:09:20:40 1683 -17.6 -22 -17.9 -22.1 -18.1 -22.1 -17.6 -19.54 4.5 
00:09:21:00 1684 -17.6 -22 -17.9 -22.1 -18.2 -22.1 -17.6 -19.56 4.5 
00:09:21:20 1685 -17.6 -22 -18 -22.1 -18.2 -22.1 -17.6 -19.58 4.5 
00:09:21:40 1686 -17.6 -22.1 -18 -22.1 -18.2 -22.1 -17.6 -19.6 4.5 

00:09:22:00 1687 -17.6 -22.1 -18 -22.1 -18.3 -22.1 -17.6 -19.62 4.5 
00:09:22:20 1688 -17.6 -22.1 -18 -22.2 -18.3 -22.2 -17.6 -19.64 4.6 
00:09:22:40 1689 -17.5 -22.1 -18.1 -22.2 -18.3 -22.2 -17.5 -19.64 4.7 
00:09:23:00 1690 -17.5 -22.1 -18.1 -22.2 -18.3 -22.2 -17.5 -19.64 4.7 
00:09:23:20 1691 -17.5 -22.1 -18.1 -22.2 -18.3 -22.2 -17.S -19.64 4.7 
00:09:23:40 1692 -17.5 -22.1 -18.1 -22.2 -18.3 -22.2 -17.5 -19.64 4.7 
00:09:24:00 1693 -17.5 -22.1 -18.2 -22.2 -18.3 -22.2 -17.5 -19.66 4.7 
00:09:24:20 1694 -17.4 -22.2 -18.2 -22.3 -18.3 -22.3 -17.4 -19.68 4.9 
00:09:24:40 169S -17.4 -22.2 -18.2 -22.3 -18.3 -22.3 -17.4 -19.68 4.9 
00:09:2S:OO 1696 -17.4 -22.2 -18.2 -223 -18.3 -223 -17.4 -19.68 4.9 
00:09:25:20 1697 -17.3 -22.2 -18.2 -22.3 -18.3 -22.3 -17.3 -19.66 S 
00:09:2S:40 1698 -17.3 -22.2 -18.2 -22.3 -18.4 -22.3 -173 -19.68 S 
00:09:26:00 1699 -17.3 -22.2 -18.2 -22.3 -18.4 -22.3 -17.3 -19.68 S 
00:09:26:20 1700 -17.3 -22.2 -18.2 -22.4 -18.4 -22.4 -17.3 -19.7 5.1 
00:09:26:40 1701 -17.2 -22.2 -18.2 -22.4 -18.4 -22.4 -17.2 -19.68 S.2 
00:09:27:00 1702 -17.2 -22.3 -18.2 -22.4 -18.4 -22.4 -17.2 -19.7 5.2 
00:09:27:20 1703 -17.2 -22.3 -18.2 -22.4 -18.4 -22.4 -17.2 -19.7 5.2 
00:09:27:40 1704 -17.1 -22.3 -18.2 -22.4 -18.4 -22.4 -17.1 -19.68. 5.3 

00:09:28:00 170S -17.1 -22.3 -18.2 -22.S -18.4 -22.S -17.1 -19.7 5.4 
00:09:28:20 1706 -17 -22.3 -18.2 -22.5 -18.4 -22.5 -17 -19.68 5.S 
00:09:28:40 1707 -17 -22.4 -18.2 -22.S -18.4 -22.S -17 -19.7 5.5 
00:09:29:00 1708 -17 -22.4 -18.2 -22.5 -18.4 -22.5 -17 -19.7 5.5 

00:09:29:20 1709 -16.9 -22.4 -18.3 -22.5 -18.4 -22.5 -16.9 -19.7 S.6 
00:09:29:40 1710 -16.9 -22.4 -18.2 -22.5 -18.4 -22.5 -16.9 -19.68 5.6 
00:09:30:00 1711 -16.8 -22.4 -18.3 -22.6 -18.4 -22.6 -16.8 -19.7 5.8 
00:09:30:20 1712 -16.8 -22.4 -18.2 -22.6 -183 -22.6 -16.8 -19.66 S.8 
00:09:30:40 1713 -16.7 -22.4 -18.2 -22.6 -18.4 -22.6 -16.7 -19.66 5.9 
00:09:31:00 1714 -16.7 -22.4 -18.3 -22.6 -183 -22.6 -16.7 -19.66 S.9 
00:09:31:20 1715 -16.6 -22.5 -18.2 -22.6 -18.3 -22.6 -16.6 -19.64 6 

00:09:31:40 1716 -16.6 -22.5 -18.2 -22.6 -18.3 -22.6 -16.6 -19.64 6 
00:09:32:00 1717 -16.5 -22.5 -18.2 -22.6 -18.3 -22.6 -16.5 -19.62 6.1 
00:09:32:20 1718 -16.S -22.S -18.2 -22.6 -18.3 -22.6 -16.5 -19.62 6.1 

00:09:32:40 1719 -16.4 -22.S -18.2 -22.6 -18.3 -22.6 -16.4 -19.6 6.2 
00:09:33:00 1720 -16.3 -22.5 -18.2 -22.6 -18.3 -22.6 -16.3 -19.58 6.3 
00:09:33:20 1721 -16.2 -22.5 -18.2 -22.6 -183 -22.6 -16.2 -19.56 6.4 
00:09:33:40 1722 -16.2 -22.5 -18.2 -22.6 -183 -22.6 -16.2 -19.S6 6.4 
00:09:34:00 1723 -16.1 -22.5 -18.2 -22.6 -18.3 -22.6 -16.1 -19.54 6.5 
00:09:34:20 1724 -16 -22.5 -18.2 -22.6 -18.3 -22.6 -16 -19.52 6.6 

00:09:34:40 1725 -15.9 -22.5 -18.2 -22.6 -18.3 -22.6 -15.9 -19.5 6.7 

00:09:3S:OO 1726 -15.8 -22.5 -18.2 -22.6 -18.3 -22.6 -15.8 -19.48 6.8 
00:09:35:20 1727 -15.8 -22.5 -18.2 -22.6 -18.3 -22.6 -15.8 -19.48 6.8 
00:09:35:40 1728 -15.7 -22.5 -18.2 -22.6 -18.3 -22.6 -15.7 -19.46 6.9 

00:09:36:00 1729 -15.6 -22.5 -18.2 -22.6 -18.2 -22.6 -15.6 -19.42 7 
00:09:36:20 1730 -15.5 -22.5 -18.1 -22.6 -18.2 -22.6 -15.5 -19.38 7.1 

00:09:36:40 1731 -15.4 -22.5 -18.1 -22.6 -18.2 -22.6 -1S.4 -19.36 7.2 
00:09:37:00 1732 -1S.4 -22.S -18.1 -22.6 -18.2 -22.6 -15.4 -19.36 7.2 
00:09:37:20 1733 -15.3 -22.5 -18.1 -22.5 -18.2 -22.5 -153 -19.32 7.2 
00:09:37:40 1734 -15.2 -22.4 -18.1 -22.S -18.2 -22.S -15.2 -19.28 7.3 

00:09:38:00 173S -15.1 -22.4 -18.1 -22.5 -18.2 -22.5 -1S.1 -19.26 7.4 
00:09:38:20 1736 -15 -22.4 -18.1 -22.4 -18.2 -22.4 -1S -19.22 7.4 
00:09:38:40 1737 -1S -22.4 -18.1 -22.4 -18.2 -22.4 -1S -19.22 7.4 
00:09:39:00 1738 -14.9 -22.4 -18.1 -22.4 -18.1 -22.4 -14.9 -19.18 7.5 
00:09:39:20 1739 -14.8 -22.3 -18 -22.3 -18.1 -22.3 -14.8 -19.1 7.S 
00:09:39:40 1740 -14.7 -22.3 -18 -223 -18.1 -22.3 -14.7 -19.08 7.6 
00:09:40:00 1741 -14.6 -22.3 -18 -22.3 -18.1 -22.3 -14.6 -19.06 7.7 
00:09:40:20 1742 -14.5 -22.3 -18 -22.3 -18.1 -22.3 -14.5 -19.04 7.8 
00:09:40:40 1743 -14.S -22.3 -18 -22.2 -18.1 -22.3 -14.5 -19.02 7.8 

00:09:41:00 1744 -14.4 -22.2 -18 -22.2 -18.1 -22.2 -14.4 -18.98 7.8 
00:09:41:20 174S -14.3 -22.2 -17.9 -22.2 -18 -22.2 -14.3 -18.92 7.9 
00:09:41:40 1746 -14.2 -22.2 -17.7 -22.2 -18 -22.2 -14.2 -18.86 8 
00:09:42:00 1747 -14.1 -22.2 -17.6 -22.1 -17.8 -22.2 -14.1 -18.76 8.1 
00:09:42:20 1748 -14 -22.1 -17.4 -22 -17.7 -22.1 -14 -18.64 8.1 

00:09:42:40 1749 -13.9 -22.1 -17.2 -21.9 -17.6 -22.1 -13.9 -18.S4 8.2 
00:09:43:00 17SO -13.8 -22 -16.9 -21.8 -17.4 -22 -13.8 -18.38 8.2 

00:09:43:20 17S1 -13.7 -21.9 -16.5 -21.6 -17.1 -21.9 -13.7 -18.16 8.2 
oo,o9:43,4D 1752 -13.6 -21.8 -16.1 -21.6 -16.7 -21.8 -13.6 -17.96 8.2 

00:09:44:00 1753 -13.5 -21.7 -15.7 -21.5 -16.3 -21.7 -13.5 -17.74 8.2 
00:09:44:20 17S4 -13.4 -21.7 -15.3 -21.4 -1S.8 -21.7 -13.4 -17.52 8.3 
00:09:44:40 175S -13.3 -21.6 -14.9 -21.3 -15 -21.6 -13.3 -17.22 8.3 
00:09:4S:OO 17S6 -13.2 -21.5 -14.5 -21.2 -14.S -21.S -13.2 -16.98 8.3 
00:09:4S:20 1757 -13.1 -21.S -14.1 -21.1 5.8 -21.5 5.8 -12.8 27.3 

00:09:45:40 17S8 -13 -21.4 -13.7 -21 21.3 -21.4 21.3 -9.S6 42.7 

00:09:46:00 1759 -12.9 -21.3 1.9 -20.9 19.9 -21.3 19.9 -6.66 41.2 



APENDICE 6.e 

Reporte de temperatura y tiempo de medición en el proceso de 
congelado de carne de costilla de cerdo 



Tiempos y temperatura de congelado de costillas de cerdo sin empaque plástico 

Readlru!.Time Sec¡uence DTIOI -·e DTIOO -·e DT!Ol -·e DT!Ol -·e DTIOO -·e DT!OO -·e onoo -·e DT!Ol -·e DTIOO -·e Mínimo•c Máxímo"C Promedio ·e Ran~e·c 
00:00:00:00 1 -ll.9 -1.2 12 9.4 0.1 -ll.4 03 -1.1 1.5 -1.2 9.4 0.989 10.6 
00:00:00:20 2 -1).9 -12 12 9.6 0.1 -ll.4 02 -1.1 1.5 -12 9.6 1 10.8 
00:00:00:40 3 -1).9 ·12 12 9.7 0.1 -0.4 0.2 -1.1 1.4 -1.2 9.7 1 10.9 
00:00:01:00 • .0.9 -1.2 1.1 9.7 0.1 -o.s 0.2 -1.1 1.4 -1.2 9.7 0378 10.9 
00:00:01:20 5 -0.9 -1.2 1.1 9.8 0.1 -ll.5 0.1 -1.1 1.4 -12 9.8 0.978 ]] 

00:00:01:40 6 -0.9 ·12 1.1 9.8 0.1 -1).5 0.1 -1.1 13 -12 9.8 0.967 ]] 

00:00:02:00 7 -1).9 ·12 1.1 9.8 0.1 -0.5 0.1 -1.1 13 -12 9.8 0.967 ]] 

00:00:02:20 8 -ll.9 ·12 1 9.7 0.1 -ll.5 o -1.1 1.3 -1.2 9.7 0.933 10.9 
00:00:02:40 9 -1).9 -12 1 9.7 0.1 -1).5 o -1.1 12 -1.2 9.7 0.922 10.9 
00:00:03:00 10 -1).9 -1.2 1 9.6 0.1 -ll.6 o -1.1 12 -1.2 9.6 0.9 10.8 
00:00:03:20 ]] -1).9 ·12 1 9.6 0.1 -0.6 o -1.1 1.2 -1.2 9.6 0.9 10.8 

00:00:03:40 12 -1).9 -1.2 0.9 9.5 0.1 -ll.6 -ll.l -1.1 1.1 -1.2 9.5 0.856 10.7 
00:00:04:00 13 -0.9 -12 0.9 9.4 0.1 -ll.6 -ll.l -1.1 1.1 -12 9.4 0.844 10.6 
00:00:04:20 14 -0.9 -12 0.9 93 0.1 -ll.6 -ll.1 -1.1 1.1 -1.2 93 0.833 10.5 
00:00:04:40 15 -Q.9 ·1.2 0.9 9.2 0.1 .... -o.1 -1.1 1.1 -1.2 9.2 0.822 10.4 
00:00:05:00 16 -ll.9 ·12 O.B 9.1 0.1 -ll.6 -1)2 -1.1 1 -1.2 9.1 0.778 10.3 
00:00:05:20 17 -ll.9 -1.2 0.8 9 0.1 -ll.6 -ll.2 -1.1 1 -1.2 9 0.767 10.2 

00:00:05:40 18 -0.9 ·12 0.8 8.9 0.1 -1).7 -1)2 -1.1 1 -1.2 8.9 0.744 10.1 
00:00:06:00 19 -1).9 -12 0.8 8.8 0.1 -ll.7 -1)2 -1.1 0.9 -12 8.8 0.722 10 
00:00:06:20 20 -1).9 -12 0.7 8.7 0.1 -ll.7 -1)3 -1.1 0.9 -12 8.7 0.689 9.9 
00:00:06:40 21 -0.9 -1.2 0.7 8.6 0.1 -ll.7 -1)3 -1.1 0.9 -12 8.6 0.678 9.8 
00:00:07:00 22 -1).9 -12 0.7 8.4 0.1 -ll.7 -1)3 -1.1 0.9 -12 8.4 0.656 9.6 
00:00:07:20 23 -1).9 -1.2 0.7 8.3 0.1 -0.7 -1)3 -1.1 0.8 -1.2 8.3 0.633 9.5 
00:00:07:40 24 -ll.9 ·1.2 0.7 8.2 0.1 -ll.7 -03 -1.1 0.8 -12 8.2 0.622 9.4 
00:00:08:00 25 -1).9 -12 0.6 8.1 0.1 -1).7 -ll.4 -1.1 0.8 -1.2 8.1 0.589 9.3 
DO:DO:OB:20 26 -0.9 -1.2 0.6 8 0.1 -0.8 -0.4 -l.l 0.7 -1.2 8 0.556 9.2 

00:00:08:40 27 -0.9 -1.2 0.6 7.9 o -1).8 -ll.4 -1.1 0.7 -12 7.9 0533 9.1 
00:00:09:00 28 -ll.9 ·12 0.6 7.8 o -1).8 -ll.4 -1.1 0.7 -1.2 7.8 0522 9 

00:00:09:20 29 -1).9 -12 0.5 7.6 o -1).8 -ll.4 -1.1 0.7 -12 7.6 0.489 8.8 

00:00:09:40 30 -1).9 ·12 0.5 7.5 o -ll.B -ll5 -1.1 0.6 -1.2 7.5 0.456 8.7 
00:00:10:00 31 -ll.9 ·13 05 7.4 o -1).8 -1)5 -1.1 0.6 -1.3 7.4 0.433 8.7 
00:00:10:20 32 -1).9 ·13 05 73 o -ll.B -1).5 -1.1 0.6 -1.3 73 0.422 8.6 

00:00:10:40 33 -0.9 -1.3 05 72 o ·0.8 -ll.S -1.1 0.6 -1.3 72 0.411 8.5 
00:00:11:00 34 -1).9 -13 0.4 7 o -ll.B -1).5 -1.1 0.6 -13 7 0378 83 
00:00:11:20 35 -ll.9 -13 0.4 6.9 o -1).9 -1).5 -1.1 0.5 -13 6.9 0344 82 

00:00:11:40 36 -1).9 ·1.3 0.4 6.8 o -1).9 -ll.6 -1.1 0.5 -13 6.8 0322 8.1 

00:00:12:00 37 -1).9 -1.3 0.4 6.7 o -1).9 -ll.6 -1.1 0.5 -13 6.7 0311 8 
00:00:12:20 38 -1).9 ·13 0.4 6.6 o -1).9 -ll.6 -1.1 0.5 -1.3 6.6 0.3 7.9 
00:00:12:40 39 -1).9 ·13 03 6.4 o -1).9 -ll.6 -1.1 0.4 -1.3 6.4 0.256 7.7 

00:00:13:00 40 -1).9 -1.3 0.3 6.3 -ll.1 -1).9 -ll.6 -1.1 0.4 -1.3 63 0.233 7.6 
00:00:13:20 41 -1).9 -13 03 62 -0.1 -1).9 -0.6 -JJ 0.4 -13 62 0.222 75 
00:00:13:40 42 -1).9 -13 03 6.1 -ll.l -1).9 -0.6 -1.1 0.4 -13 6.1 0.211 7.4 

00:00:14:00 43 -1).9 -13 03 6 -ll.l -1).9 -ll.6 -1.1 0.4 -13 6 02 73 

00:00:14:20 44 -1).9 -13 02 5.8 -ll.1 -1).9 -ll.7 -1.1 03 -13 5.8 0.144 7.1 
00:00:14:40 45 -ll.9 -1.3 02 5.7 -ll.l -1 -ll.7 -1.1 03 -1.3 5.7 0.122 7 
00:00:15:00 46 -0.9 -13 0.2 5.6 -ll.1 -1 -ll.7 -1.1 0.3 -13 5.6 0.111 6.9 

00:00:15:20 47 -1).9 ·13 02 5.5 -ll.1 -1 -ll.7 -1.1 03 -1.3 5.5 0.1 6.8 

00:00:15:40 48 -1).9 -1.3 02 5.4 -ll.1 -1 -ll.7 -1.1 03 -1.3 5.4 0.089 6.7 

00:00:16:00 49 -1).9 ·13 02 52 -1)2 -1 -ll.7 -1.1 02 -13 52 0.044 6.5 

00:00:16:20 50 -0.9 ·13 0.1 5.1 -ll.2 -1 -1).7 -1.1 02 -13 5.1 0.022 6.4 

00:00:16:40 51 -1).9 ·13 0.1 5 -1)2 -1 -ll.7 -1.1 02 -13 5 0.011 6.3 

00:00:17:00 52 -1).9 -1.3 0.1 4.9 -1)2 _, -1).7 -1.1 02 -1.3 4.9 o 6.2 

00:00:17:20 53 -1).9 -1.3 0.1 4.8 -ll2 -1 -1).8 -1.1 0.2 -1.3 4.8 -0.022 6.1 

00:00:17:40 54 -ll.9 -1.3 0.1 4.7 -1)2 -1 -ll.B -1.1 0.1 -1.3 4.7 -0.044 6 

00:00:18:00 55 -0.9 -1.4 0.1 4.5 -02 -1 -1).8 -1.1 0.1 -1.4 4.5 -0.078 5.9 
00;00:18:ZO 56 .... -1.4 0.1 4.4 -o.z ·1 -0.8 ·1.1 0.1 -1.4 ... -o.089 5.8 

00:00:18:40 57 -ll.9 -1.4 o 43 -1)3 -1 -1).8 -1.1 0.1 -1.4 43 ..0.122 5.7 

00:00:19:00 58 -ll.9 -1.4 o 42 -ll.3 -1 -1).8 -1.1 0.1 -1.4 42 -0.133 5.6 

00:00:19:20 59 -1).9 -1.4 o 4.1 -ll3 -1 -ll.B -1.1 o -1.4 4.1 -0.156 5.5 

00:00:19:40 60 -0.9 -1.4 o 4 -0.3 -1 -ll.8 -1.1 o -1.4 4 -0.167 5.4 

00:00:20:00 61 -0.9 -1.4 o 3.9 -1)3 -1.1 -1).8 -1.1 o -1.4 3.9 -0.189 5.3 

00:00:20:20 62 -0.9 -1.4 o 3.7 -0.3 -1.1 -ll.B -1.1 o -1.4 3.7 -0.211 5.1 

00:00:20:40 63 -1).9 -1.4 o 3.6 -03 -1.1 -1).8 -1.1 o -1.4 3.6 -0.222 5 

00:00:21:00 64 -1).9 -1.4 -ll.l 3.5 -ll3 -1.1 -1).8 -1.1 o -1.4 3.5 -1)244 4.9 

00:00:21:20 65 -0.9 -1.4 -ll.l 3.4 -ll.4 -1.1 -1).9 -1.1 -ll.l -1.4 3.4 -ll289 4.8 

00:00:21:40 66 -0.9 -1.4 -ll.l 33 -ll.4 -1.1 -1).9 -1.1 -ll.l -1.4 33 -1)3 4.7 

00:00:22:00 67 -Q.9 -1.4 -o.l 3.2 .... ·1.1 .... -1.1 -o.1 -1.4 3.2 -o.311 4.6 

00:00:22:20 68 -1).9 -1.4 -ll.l 3.1 -ll.4 -1.1 -1).9 -1.1 -ll.1 -1.4 3.1 -0.322 4.5 

00:00:22:40 69 -1).9 -1.4 -ll.1 3 -ll.4 -1.1 -1).9 -1.1 -ll.l -1.4 3 -0.333 4.4 

00:00:23:00 70 -1).9 -1.4 -ll.1 2.9 -0.4 -1.1 -1).9 -1.1 -ll.1 -1.4 2.9 -0.344 4.3 

00:00:23:20 71 -1).9 -1.4 -1)2 2.8 -ll.4 -1.1 -0.9 -1.1 -ll2 -1.4 2.8 -0378 4.2 

00:00:23:40 72 -ll.9 -1.4 -ll.2 2.7 -ll.4 -1.1 -1).9 -1.1 -1)2 -1.4 2.7 -0389 4.1 

00:00:24:00 73 -ll.9 -1.4 -ll2 2.6 -ll.5 -1.1 -1).9 -1.1 -1)2 -1.4 2.6 -0.411 4 

00:00:24:20 74 -1).9 -1.4 -1)2 2.5 -1).5 -1.1 -ll.9 -1.1 -1)2 -1.4 2.5 -0.422 3.9 

00:00:24:40 75 -ll.9 -1.4 -1)2 2.4 -1).5 -1.1 -1).9 -1.1 -1)2 -1.4 2.4 -0.433 3.8 

00:00:25:00 76 -1).9 -1.4 -1).2 23 -ll.5 -1.1 -1).9 -1.1 -1)2 -1.4 2.3 -0.444 3.7 

00:00:25:20 77 -1).9 -1.4 -1)2 22 -ll.S -1.1 -1).9 -1.1 -1).3 -1.4 2.2 -0.467 3.6 
00:00;25:40 78 -0.9 -1.4 -1).2 2-1 -0.5 -1.1 -0.9 -1.1 -0.3 -1.4 2.1 -0.478 3.5 

00:00:26;00 79 -0.9 ·1.5 -1)3 2 -0.5 -1.1 -1).9 -1.1 -1)3 -15 2 -0511 3.5 

00:00:26:20 so -1).9 -1.4 -ll.3 1.9 -ll.5 -1.1 -1).9 -1.1 -1)3 -1.4 1.9 -0511 3.3 

00:00:26:40 81 -0.9 ·15 -1)3 l.B -ll.6 -1.1 -1).9 -1.1 -1)3 -1.5 1.8 -1).544 33 

00:00:27:00 82 -1).9 -1.5 -1)3 1.7 -ll.6 -1.1 -1 -1.1 -1)3 -15 1.7 -0567 32 

00:00:27:20 83 -0.9 ·15 -03 1.6 -ll.6 -1.1 -1 -1.1 -ll.3 -15 1.6 -0.578 3.1 

00:00:27:40 84 -1).9 -1.5 -1)3 1.5 -ll.6 -1 -1 -1.1 -ll.4 -1.5 1.5 -0.589 3 

00:00:28:00 85 -0.9 ·15 -0.3 1.4 -0.6 -1 -1 -1.1 -ll.4 -1.5 1.4 -ll.6 2.9 

00:00:28:20 86 -1).9 -1.5 -1)3 1.4 -0.6 -1 _, -1.1 -ll.4 -1.5 1.4 -ll.6 2.9 

00:00:28:40 87 -1).9 -1.5 -1)3 1.3 -ll.6 -1 -1 -1.1 -ll.4 -1.5 13 -0.611 2.8 

00:00:29:00 88 -1).9 ·1.5 -ll.4 12 -ll.6 -1 -1 -1.1 -ll.4 -1.5 12 -0.633 2.7 

00:00:29:20 89 -1).9 -1.5 -ll.4 1.1 -ll.6 -1 -1 -1.1 -0.4 -1.5 1.1 -0.644 2.6 

00:00:29:40 90 -1).9 ·1.5 -ll.4 1.1 -0.7 -1 -1 -1.1 -0.4 -1.5 1.1 -0.656 2.6 

00:00:30:00 91 -1).9 -1.5 -ll.4 1 -1).7 -1 -1 -1.1 -0.4 -15 1 -0.667 2.5 

00:00:30:20 92 -0.9 ·1.5 -ll.4 0.9 -ll.7 -1 -1 -1.1 -1).5 -1.5 0.9 -0.689 2.4 

00:00:30:40 93 -1).9 -1.5 -ll.4 0.8 -ll.7 -1 -1 -1.1 -0.5 -15 0.8 -ll.7 2.3 

00:00:31:00 94 -0.9 ·1.5 -ll.4 O.B -ll.7 
_, 

-1 -1.1 -ll.5 -1.5 0.8 -ll.7 23 

00:00:31:20 95 -ll.9 ·1.5 -ll.4 0.7 -1).7 -1 -1 -1.1 -1).5 -1.5 0.7 -0.711 22 

00:00:31:40 96 -0.9 ·1.5 -ll.4 0.6 -ll.7 -1 -1 -1.1 -1).5 -1.5 0.6 -0.722 2.1 

V 
1 



00:04:25:20 797 -16.1 -113 -5.8 -19.4 -17.8 -14.8 -8.1 -10.1 -73. -19.4 -5.8 -123 13.6 
00:04:25:40 798 -16.2 ·113 -5.8 ·19A -17.9 -14.8 -8 -10.1 -7.4 -19.4 -5.8 -12322 13.6 

00:04:26:00 759 -16.2 -11.4 -5.9 ·195 -17!1 -14.9 -8 -10.2 -7.4 -19.5 -5.9 -12378 13.6 
00:04:26:20 800 -16.2 -11.4 -5.9 -19.5 -17.9 -15 -8 -10.2 -7.5 -19.5 -5.9 -12.4 13.6 

00:04:26:40 801 -163 ·11.4 -6 -195 -17.9 -15 -8 -10.2 -7.6 -19.5 -6 -12.433 13.5 
00:04:27:00 802 -16.3 -11.4 -6 -195 -18 -15 -8 -10.2 -7.6 -19.5 -6 -12.444 13.5 
00:04:27:20 803 -16.4 -llA -6.1 -19.5 -18 -15.1 -7.9 -10.2 -7.7 -19.5 -6.1 -12.478 13.4 
00:04:27:40 804 ·16.4 ·l1.4 -6.1 -19.6 ·18 ·15.2 -7.9 ·10.2 -715 ·19.6 -6.1 -12.511 13.5 
00:04:28:00 805 -16.4 -11.4 -6.1 -19.6 -18 -152 -7.9 -102 -7.8 -19.6 -6.1 -12.511 135 
00:04:28:20 806 -16.5 ·11.4 -6.2 -19.6 -18.1 -153 -7.9 -10.1 -7.9 -19.6 -6.2 -12.567 13.4 

00:04:28:40 807 -16.5 -11.5 -62 -19.6 -18.1 -153 -7.9 -103 -7.9 -19.6 ·62 -12589 13.4 
00:04:29:00 808 -16.6 -11.5 -63 -19.7 -18.1 -153 -7.9 -10.3 -8 -19.7 -6.3 -12.633 13.4 
00:04:29:20 809 -16.6 -11.5 -63 -19.7 -18.1 -15.4 -7.9 -103 -8.1 -19.7 -6.3 -12.656 13.4 

00:04:29:40 810 -16.6 -11.5 -6.4 -19.7 -18.1 -15.5 -7.9 -103 -8.1 -19.7 -6.4 -12.689 13.3 
00:04:30:00 811 -16.7 -11.5 -6.4 -19.7 -18.2 -155 -7.9 -103 -8.2 -19.7 -6.4 -12.711 13.3 
00:04:30:20 812 -16.7 -11.5 -6.4 -19.7 -18.2 -15.6 -7.9 -103 -82 -19.7 -6.4 -12.722 13.3 

00:04:30:40 813 -16.8 ·115 -65 -19.8 -18.2 -15.6 -7.9 -103 -83 -19.8 -65 -12.767 13.3 

00:04:31:00 814 -16.8 -11.5 -65 -19.8 -183 -15.7 -7.9 -103 -8.4 -19.8 -65 -12.8 133 
00:04:31:20 815 -16.8 -11.6 -<>.6 -19.8 -18.3 -15.7 -7.9 -10.4 -S.4 -19.S -<>.6 -12.833 13.2 
00:04:31:40 816 -16.9 -11.6 -6.6 -19.8 -18.3 -15.8 -79 -10.4 -8.5 -19.8 -<>.6 -12.867 13.2 
00:04:32:00 817 -16.9 -11.6 -<>.7 -19.8 -18.3 -15.8 -7.9 -10.4 ·85 -19.8 -6.7 -12.878 13.1 
00:04:32:20 818 -17 -11.6 -6.7 -19.9 -18.4 -15.9 -7!J -10.4 -8.6 -19.9 -6.7 -12.933 13.2 
00:04:32:40 819 -17 -11.6 -6.7 -19.9 -18.4 -15.9 -7.9 -10.4 -8.6 -19.9 -6.7 -12.933 13.2 
00:04:33:00 820 -17 -11.6 -6.8 -19.9 -18.4 -16 -7.9 -10.4 -8.7 -19.9 -6.8 -12.967 13.1 

00:04:33:20 821 -17.1 ·11.6 -6!J -19.9 -18.4 -16 -7.9 -10.4 -8.8 -19.9 -6!J -13 13 

00:04:33:40 822 -17.1 -11.7 -6!J -19.9 -18.4 -16.1 -79 -10.4 ·8.8 -19.9 -6!J -13.022 13 

00:04:34:00 823 -11.1 -11.7 -6.9 -20 -18.5 -16.1 -7.9 -10.5 -8.9 -20 -6.9 -13.078 13.1 

00:04:34:20 824 -17.1 -11.7 -7 -20 -18.5 -16.1 -79 -10.5 -8.9 -20 -7 -13.1 13 

00:04:34:40 825 -17.2 -11.7 -7 -20 -18.5 -16.2 -7.9 -10.5 -9 -20 -7 -13.111 13 

00:04:35:00 816 -173 -11.7 -7.1 -lO -185 -163 -7.9 -105 -9 -lO -7.1 -13.144 11.9 
00:04:35:20 827 -113 -11.7 -7.1 -20 -18.6 -163 -8 -105 -9.1 -20 -7.1 -13.178 12.9 

00:04:35:40 828 -17.4 -11.7 -72 -20.1 -18.6 -16.4 -8 -10.5 -9.1 -20.1 -72 -13.222 12.9 
00:04:36:00 829 -17.4 -11.8 -72 -20.1 -18.6 -16.4 -8 -105 -9.2 -20.1 -7.2 -13.244 12.9 

00:04:36:20 830 -17.5 -11.8 -7.3 -20.1 -18.6 -16.5 -8 -10.6 -9.2 ·20.1 -7.3 -1'3.289 12.8 

00:04:36:40 831 -175 -11.8 -73 -20.1 -18.6 -16.5 ... -10.6 -93 -20.1 -7.3 -13.3 12.8 

00:04:37:00 832 -17.6 -11.8 -7.4 -20.1 -18.6 -16.6 -8 -10.6 -93 -20.1 -7.4 -13333 12.7 

00:04:37:20 B33 -17.6 -11.8 -7.4 -20.1 -18.7 -16.6 -8.1 -10.6 -9.4 -20.1 -7.4 -13.367 12.7 

00:04:37:40 834 -17.6 -11.8 -75 -20.2 -18.7 -16.7 -8.1 -10.6 -9.4 -20.2 -75 -13.4 12.7 

00;04:38:00 835 -17.7 -11.8 -75 -20.2 -18.7 -16.7 -8.1 -10.6 -95 -20.2 -75 -13.422 12.7 

00:04:38:20 836 -17.7 -11.8 -7.6 -20.2 -18.7 -16.8 -8.1 -10.6 -95 -20.2 -7.6 -13.444 12.6 

00:04:38:40 837 -17.8 -11.9 -7.6 -20.2 -18.7 -16.8 -8.1 -10.7 -9.6 -20.2 -7.6 -13.489 12.6 

00:04:39:00 838 -17.8 -11..9 -7.7 -20.2 -18.7 -16.9 -82 -10.7 -9.6 -20.2 -7.7 -13.522 12.5 

00:04:39:20 839 -17.9 -11.9 -7.7 -203 -18.7 -17 -82 -10.7 -9.6 -20.3 -7.7 -13.556 12.6 

00:04:39:40 840 -17.9 -11.9 -7.8 -203 -18.7 -17 -82 -10.7 -9.7 -20.3 -7.8 -13.578 12.5 

00:04:40:00 841 -17.9 -11.9 -7.B -203 -18.7 -17.1 -82 -10.7 -9.7 -20..3 ·7.8 -13589 12.5 

00:04:40:20 842 -18 -11.9 -7.9 -203 -18.7 -17.1 -83 -10.7 -9.8 -203 -7.9 -13.633 12.4 

00:04:40:40 843 -18 -11.9 -8 -203 -18.7 -17.1 ·83 -10.7 -9.8 -203 -8 -13.644 123 

00:04:41:00 844 -18 -11.9 -8 -20.3 -18.7 -112. -83 -10.7 .... -203 -8 -13.667 123 

00:04:41:20 845 -18.1 -11.9 -8.1 -20.4 -18.7 -17.2 -83 ·10.8 ·9.9 -20.4 -8.1 -13.711 12.3 

00:04:41:40 846 -18.1 -11..9 -8.1 -20.4 -18.7 -173 -8.4 -10.8 -10 -20.4 -8.1 -13.744 12.3 

00:04:42:00 847 -18.2 -11.9 -82 -10A -18.7 -17.4 -8.4 -10.8 -10 -20.4 -82 -13.778 12.2 

00:04:42:20 848 -18.2 -12 -82 -20.4 -18.7 -17.4 -8.4 -10.8 -10.1 -20.4 -8.2 -13.8 12.2 

00:04:42:40 849 -18.2 -12 -8.3 -20.4 -18.7 -17.5 -8.4 -10.8 -10.1 -20.4 -8.3 -13.822 12.1 

00:04:43:00 850 -183 -12 -8.4 -lOA -18.7 -17.5 -85 -10.8 -10.1 -20.4 -8.4 -13.856 12 

00:04:43:20 851 -183 -12 -8.4 -205 -18.6 -115 -85 -10.8 -10.2 -205 -8.4 -13.867 12.1 

00:04:43:40 852 -18.4 -12 -8.5 -205 -18.6 -17.6 -8.5 -10.8 -10.2 -20.5 -8.5 -13.9 12 

00:04:44:00 853 -18.4 -12 -85 -20.5 -18.6 -17.6 -8.6 -10.8 -10.3 -20.5 -8.5 -13..922 12 

00;04:44:20 854 -18.4 -12 -8.6 -20.5 -18.6 -17.7 -8.6 -10.8 -103 -20.5 -8.6 -13.944 11.9 

00:04:44:40 855 -18.5 -12 -8.6 -20.5 -18.6 -17.7 -8.6 -10.9 -10.3 -20.5 -8.6 -13.967 11.9 

00:04:45:00 856 -18.5 ·IZ -8.7 -2o.s -18.15 ·17.8 -8.7 -10.9 -10.4 -20.5 -8.7 -14.011 11.8 

00:04:45:20 857 -18.5 -12 -8.7 -205 -18.6 -17.8 -8.7 -10.9 -10.4 -105 -8.7 -14.0ll 11.8 

00:04:45:40 858 -18.6 -12 -8.8 -20.6 -18.5 -17.9 -8.7 -10.9 -10.5 -20.6 -8.7 -14.056 11.9 

00:04:46:00 859 -18.6 -12 -8.9 -20.6 -18.5 -17.9 -8.8 -10.9 -10.5 -20.6 ·8.8 -14D78 11.8 

00:04:46:20 860 -18.6 -12 .... -20.6 -18.5 -17.9 -8.8 -10.9 ·10.5 -20.6 -8.8 -14.078 11.8 

00;04:46:40 861 -18.6 -12 -9 -20.6 -185 -18 -8.8 -10.9 -10.6 -20.6 -8.8 -14.111 11.8 

00:04:47:00 862 -18.7 -12 .g -20.6 -18.5 -18 -8.9 -10.9 -10.6 -20.6 -8.9 -14.133 11.7 

00:04:47:20 863 -18.7 -12 -9.1 -20.6 -18.4 -18 -8.9 -10.9 -10.7 -20.6 -BE -14.144 11.7 

00:04:47:40 864 -18.7 -12 -9.1 -20.7 -18.4 -18.1 -8.9 -10.9 -10.7 -20.7 -8.9 -14.167 11.8 

00:04:48:00 865 -18.8 -12 -92 -20.7 -18.4 -18.1 -9 -10.9 -10.7 -20.7 -9 -14.2 11.7 

00:04:48:20 866 -18.8 -12 -92 -20.7 -18.4 -18.2 -9 -10.9 -10,8 -20.7 -9 -14.222 11.7 

00:04:48:40 867 -18.8 -12 -53 -20.7 -18.4 -18.2 -5 -10.9 -10.8 -20.7 ... -14.233 11.7 

00:04:49:00 868 -18.8 -12 -93 ~20.7 -183 -18.2 -9.1 -10.9 -10.9 -20.7 -9.1 -14.244 11.6 

00:04:49:20 869 -18.9 -12 -9.4 -20.7 -18.3 -183 -9.1 -10.9 -10.9 -20.7 -9.1 -14.178 11.6 

00:04:49:40 870 -18.9 -12 -9.4 -20.7 -18.3 -183 -9.1 -10.9 -10.9 -20.7 -9.1 -14.278 11.6 

00:04:50:00 871 -18.9 -12 -95 -20.8 -18.3 -183 -9.2 -10.9 -11 -20.8 ·92 -14322 11.6 

00:04:50:20 872 -19 -12 -95 -20.8 -183 -18.4 -9.2 -10.9 -11 -20.8 -92 -14344 11.6 

00:04:50:40 873 -19 -12 -9.6 -20.8 -18.2 -18.4 -92 -10.9 -11.1 -20.8 -92 -14356 11.6 

00:04:51:00 874 -19 -12 -9.6 -20.8 -18.2 -18.4 -93 -11 -11.1 -20.8 -93 -14378 115 

00:04:51:20 875 -19 -12 -9.7 -20.8 -18.2 -18.5 -93 -11 -11.1 -20.8 -9.3 -14.4 11.5 

00:04:51:40 876 -19.1 -12 -9.7 -20.8 -18.1 -18.5 -9.3 -11 -11.2 -20.8 -9.3 ~14.411 11.5 

00:04:52:00 877 -19.1 -12 -9.8 -20.8 -18.1 -18.5 -9.4 -11 -11.2 -20.8 -9.4 -14.433 11.4 

00:04:52:20 878 -19.1 -12 -9.8 -20..8 -18.1 -18.6 -9.4 -11 -113 -20..8 -9.4 -14.456 11.4 

00:04:52:40 879 -19.1 -12 -9.9 -20.9 -18.1 -18.6 -9.4 -11 -11.3 -20.9 -9.4 -14.478 115 

00:04:53:00 880 -19.2 -12 -9.9 -20.9 -18 -18.6 -95 -11 -113 -20.9 -95 -14.489 11.4 

00:04:53:20 881 -19.2 -12 .... -20.9 -18 -18.6 -9.5 -11 -11.4 -20.9 -95 -14.5 11.4 

00:04:53:40 882 -19.2 -]Z -10 -20.9 -]8 -18.7 -.9.6 -11 -11.4 -20.9 -9.6 -14.533 11.3 

00:04:54:00 883 -19.2 -12 -10 -20.9 -18 -18.7 -9.6 -11 -115 -20.9 -9.6 -14.544 11.3 

00:04:54:20 884 -19.3 -12 -10.1 -20.9 -17.9 -18.7 -9.6 -11 -11.5 -20.9 -9.6 -14556 113 

00:04:54:40 885 -19.3 -12 -10.1 -20.9 -17.9 -18.8 -9.7 -11 -11.5 -20.9 ~9.7 -14578 11.2 

00:04:55:00 886 -19.3 -12 -10.2 -21 -17.9 -18.8 -9.7 -11 -11.6 -21 -9.7 -14.611 11.3 

00:04:55:20 887 -193 -12 -10.2 -21 -17.9 -18.8 ·9.7 -11 -11.6 -21 -9.7 -14.611 113 

00:04:55:40 888 -19.4 -12 -10.3 -21 -17.8 -18.9 -9.8 -11 -11.6 -21 -9.8 -14.644 112 

00:04:56:00 889 ·19.4 -12 -103 -21 -17.8 -18.9 -9.8 -11 -11.7 -21 -9.8 -14.656 112 

00:04:56:20 890 -19.4 -12.1 -10.4 -21 -17.8 -18.9 -9.B -11 -11.7 -21 -9.8 -14.678 11.2 

00:04:56:40 891 -19.4 -12.1 -10.4 -21 -17.7 -18.9 -9.9 -11.1 -11.8 -21 -9.9 -14.7 11.1 

00:04:57:00 892 -19.4 -12.1 -10.5 -21 -17.7 -19 -9.9 -11.1 -11.8 -21 -9.9 -14.722 11.1 

00:04:57:20 893 -19.5 ·12.1 -10.5 -21 -17.7 -19 -10 -11.1 -11.8 -21 -lO -14.744 11 

00:04:57:40 894 -19.5 -12.1 -10.6 -21.1 -17.7 -19 -10 -11.1 -11.9 -21.1 -10 -14.778 11.1 

00:04:58:00 895 -19.4 -12.1 -10.6 -21.1 -17.6 -19 -10 -11.1 -11.9 -21.1 -10 -14.756 11.1 
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00:08:15:00 
00:08:15:20 
00:08:15:40 
00:08:16:00 
00:08:16:20 
00:08:16:40 
00:08:17:00 
00:08:17:20 
00:08:17:40 
00:08:18:00 
00:08:18:20 
00:08:18:40 
00:08:19:00 
00:08:19:20 
00:08:19:40 

00:08:20:00 
00:08:20:20 

00:08:20:40 
00:08:21:00 
00:08:21:20 
00:08:21:40 
00:08:22:00 
00:08:22:20 
00:08:22:40 
00:08:23:00 

1410 

1411 
1412 

1413 
1414 

1415 

1416 
1417 

1418 
1419 

1420 

1421 
1422 

1423 

1424 
1425 

1426 

1427 
1428 

1429 

1430 

1431 

1432 
1433 
1434 
1435 

1436 
1437 

1438 
1439 

1440 

1441 

1442 

1443 
1444 

1445 
1446 
1447 

1448 
1449 
1450 

1451 

1452 

1453 
1454 
1455 

1456 
1457 
1458 

1459 
1460 

1461 
1462 

1463 
1464 

1465 

1466 
1467 
1468 

1469 

1470 

1471 
1472 

1473 
1474 
1475 

1476 
1477 

1478 

1479 
U8o 

1481 

1482 
1483 

1484 
1485 

1486 

1487 
1488 
1489 

1490 

1491 
1492 
1493 

1494 

1495 
1496 
1497 

1498 

1499 

1500 

1501 

1502 
1503 

1504 
1.505 

1506 

1507 
1508 

1509 
1510 

~17.2 

~17.3 

-113 

-113 
-17.4 
-17.4 

-17.5 
-17.5 

-17.6 
-17.6 

-17.6 
-17.7 

-17.7 

-17.8 

-17.8 

-17.9 
-17.9 

-18 

-18 

-18 

-18.1 

-18.1 
-18.2 
-18.2 

-18.3 
-183 
-183 

-18.4 

-18.4 
-18.5 
-18.5 
-18.6 

-18.6 
-18.7 
-18.7 

-18.7 
-18.8 

-18.8 

-18.9 

-18.9 

-19 

-3.9 

-19 

-19.1 

-3.9.1 
-19.2 
-19.2 
-193 

-193 

-19.4 
-19.4 

-19.4 

-195 
-3.95 
-19.6 
-19.6 
-19.6 

-19.7 
-19.7 
-19.8 

-19.8 
-19.8 
-19.> 

-3.9.9 
-20 

-20 

-20 
-20.1 

-20.1 

-20.2 
-20.2 

-20.2 
-20.3 

-20.3 
-20.4 
-20.4 

-20.4 

-20.5 
-20.5 

-20.6 
-20.6 

-20.6 
-20.7 

-20.7 
-20.7 

-20.8 

-20.8 

-20.8 

-20.8 
-20.8 

-20.9 

-20.9 

-20.9 

-20.9 

-20.9 
-21 
-21 
-21 
-21 

-21 
-21 

-153 

-15.4 
-15.4 

-15.4 
-15.4 

-15.5 

-15.5 

-15.5 

-15.5 
-15.6 

-15.6 
-15.6 
-1~.7 

-15.7 

-15.7 

-15.8 
-15.8 

-15.8 

-15.9 

-15.9 

-15.9 

-15.9 

-16 
-16 
-16 

-16.1 
-16.1 
-16.1 

-16.2 
-16.2 
-16.2 
-16.3 

-16.3 

-163 

-16.4 

-16.4 
-16.4 
~16.5 

-16.5 

-16.5 

-16.6 

-16.6 

-16.6 
-16.7 
-16.7 

-16.7 

-16.8 

-16.8 
-16.8 

-16.9 
-16.9 

-16.9 

-17 
-17 

-17 
-17.1 
-17.1 
-17.1 
-17.2 

·11.2 
-17.2 

-113 
-17.3 

-17.3 
-17.4 

-17.4 

-17.4 
-17.5 

-17.5 

-11.5 
-17.& 

-17.6 
-17.6 

-17.7 
-17.7 
-17.7 

-17.8 
-17.8 

-17.8 
-17.9 

-17.9 

-17.9 
-18 
-18 

-18 

-18.1 

-18.1 

-18.1 

-18.2 

-18.2 
-18.2 

-18.2 

-18.3 
-18.3 

-18.3 
-18.4 

-18.4 

-18.4 

-18.5 

-18.5 
-18.5 

-21.9 

-21.9 

-21.9 

-22 
-22 
-22 

-22 

-22 
-22 

-22.1 

-22.1 

-22.1 
-22.1 

-22.1 

-22.1 

·22.1 
-22.1 

-22.1 

-12.2 
-22.2 

-22.2 
-22.2 
-22.2 

-22.2 
-22.2 
-223 
-22.3 
-223 

-22.3 
-22.3 
-22.3 

-223 
-223 
-22.4 
-21.4 

-21.4 
-21.4 

-22.4 

-21.4 
-22.5 

-22.5 
-225 

-225 
-225 
-22.5 
-22.6 

-22.6 
-22.6 

-22.6 
-22.6 

-22.6 

-22.6 

-22.7 

-22.7 

-22.7 

-22.7 

-22.7 
-22.7 

-22.7 

-22.7 

-22.7 
-22.7 

-T1.1 
-22.7 

-22.8 

-22.8 
-22.8 
-22.8 

-22.8 
-22.2 

-22.8 
-22.8 
-22.8 

-22.8 
-22.8 
-22.8 

-22.8 

-22.8 
-22.8 

-22.8 
-22.9 

-22.9 
-22.9 
-22.9 

-22.9 
-22.9 

-22.9 
-22.9 
-22.9 
-22.9 

-23 
-23 
-23 

-23 
-23 

-23 

-23 

-23 

-23 
-23 

-23.2 

-23.2 
-23.2 

-23.2 
-23.2 
-23.2 

-23.2 

-23.2 

-23.2 

-23.2 

-23.2 

-23.2 
-23.2 

-23.2 

-23.2 
-23.2 

-23.2 

-23.2 

-23.2 

-23.2 

-23.2 

-23.2 
-23.2 

-23.2 
-23.2 
-23.2 
-23.2 
-23.2 

-23.2 
-23.2 

-23.2 
-23.2 
-23.2 

-23.2 
-23.2 

-23.2 
-23.2 
-23.2 

-23.2 

-23.2 
-23.2 
-23.2 

-23.2 

-23.2 

-23.2 
-23.2 
-23.2 

-23.2 
-23.2 

-23.2 
-23.2 

-23.2 

-23.2 

-23.2 
-23.2 

-23.2 
-23.2 
-23.2 
-23.2 
-23.2 

-23.2 

-23.2 
-23.2 
-23.2 

-23.2 

-23.2 

-23.2 
-23.2 

-23.2 
-23.2 
-23.3 

-23.2 

-23.3 

-23.2 

-23.3 
-233 

-233 

-233 

·23.3 
-233 
-233 

-23.3 

-23.3 
-23.3 

-23.3 

-233 

-233 
-233 

-23.3 

-233 

-233 

-233 
-233 
-233 

-233 

-23.3 
-233 

-23.3 

-233 

-233 
-233 

~20.4 

~20.4 

-20.4 

-20.4 
-20.4 

-20.4 

-20.4 

-20.4 

-20.4 
-20.4 

-20.4 

-20.4 
-20.4 

-20.4 

-20.4 

-20.5 
-205 

-20.5 

·20.5 

-20.5 
-20.5 

-20.5 
-20.5 
-20.5 
-20.5 
-205 

-205 

·20.5 
-20.5 
-20.6 
-20.6 
-20.6 
-20.6 

-20.6 
-20.6 

-20.6 
-20.6 
-20.6 
-20.6 

·20.6 
-20.6 
-20.6 
-20.6 

-20.6 

-20.7 
-20.7 

-20.7 

-20.7 

-20.7 
-20.7 
~20.7 

-20.7 
-20.7 

·20.7 
-20.7 
-20.7 

-20.7 

-20.7 
-20.7 
-20.7 
-20.8 

·20.8 
-20.8 
-20.8 

·20.8 

-20.8 

-20.8 

·20.8 

-20.8 

-20.8 
-2o.a 
·20.8 

-20.8 

·20.8 
-20.8 
-20.8 
-20.8 
-20.8 
-20.8 
-20.8 
-20.9 

-20.9 

·20.9 
-20.9 

-20.9 
-20.9 
-20..9 

-20.9 
-20.9 

-20.9 

-20.9 

-20.9 

·20.9 

-20.9 
-20.9 

-20.9 

-21 

-20.9 
-21 

-21 
-21 

-17.2 

-17.2 

-17.3 

-113 
-17.4 
-17.4 

-17.5 
-17.5 

-17.6 

-17.6 
-17.6 

-17.7 
-17.7 

-17.8 

-17.8 
-17.9 

-17.9 

-18 

-18 

-18.1 

-18.1 

-18.1 
-18.2 

-18.2 

-18.3 
-183 

-18.4 
-18.4 
-18.4 
-18.5 

-18.5 

-18.6 
-18.6 
-18.7 
-18.7 

-18.8 
-18.8 
-18.8 

-18.9 

-18.9 

-3.9 
-19 

-19.1 

-19.1 

-19.2 

-19.2 

-3.9.2 
-193 
-3.93 

-19.4 
-19.4 
-3.95 
-195 

-195 
-19.6 
-19.6 

-.19.7 

-19.7 
-l!J.7 
-19.8 
-19.8 

-19.9 
-13.9 

-20 
-20 

-20 

-20.1 
-20.1 

-20.1 

-20.2 
-:l:0.2 

-203 

-20.3 

-20.4 
-20.4 

-20.4 

-20.5 

-205 

-20.5 

-20.6 
-20.6 

-20.7 

-20.7 
-20.7 
-20.8 
-20.8 

-20.8 
-20.9 

-20.9 
-20.9 

-20..9 

-21 
-21 

-21 
-21 

-21.1 

-21.1 
-21.1 

-21.1 

-21.1 
-21.2 

-16.7 

-16.7 
-16.7 

-16.8 
-16.8 

-16.9 

-16.9 

-17 

-17 

-17 
-17.1 

-17.1 
-17.1 

-17.2 

-17.2 

-17.3 

-17.3 

-17.3 

-17.4 

-17.4 
-17.5 

-17.5 

-17.6 

-11.6 
-11.6 
-17.7 

-17.7 
-17.7 
-17.8 
-17.8 
-17.8 

-17.9 

-17.9 

-17.9 
-17.9 

-18 
-18 
-18 
-18 

-18 

-18.1 
-18.1 

-18.1 

-18.1 

-11U 

-18.1 
-18.1 

-18.2 

-18.2 

-18.2 
-18.2 
-18.2 
-18.2 
-18.2 
-18.2 
-18.2 

-18.2 

-18.2 
-18.2 

-18.2 

-18.2 
-18.2 

·18.2 

-18.2 

-18.2 
-18.2 

-18.2 
-18.2 

-183 

-183 
-183 

-183 
-183 

-18.3 
-18.3 
-18.4 

-18.4 
-18.4 
-18.4 

·18.4 

-18.5 
-18.5 
-18.5 
-18.5 

-18.6 
-18.6 

-18.6 

-18.6 
-18.7 
-18.7 
-18.7 

-18.8 

-18.8 

-18.8 

-18.8 
-18.9 

-18.9 

-18.9 

-19 

-19 
-3.9 

-14.9 

-14.9 

-14.9 

-15 
-15 

-15 

-15.1 

-15.1 

-15.1 

-15.1 
-15.2 

-15.2 

·15.2 

-15.3 

-15.3 

-15.3 

-15.3 
-15.4 

-15.4 

-15.4 

-15.5 

-155 
-15.5 

-15.6 

-15.6 
-15.6 
-15.7 
-15.7 

-15.7 
-15.7 
-15.8 

-15.8 
-15.8 

-15.9 
-15.9 

-15.9 
-16 

-16 
-16.1 

-16.1 
-16.1 

-16.2 

-16.2 
-16.2 
-16.3 

-163 

-163 

-16.4 

-16.4 
-165 

-16.5 

-16.5 

-16.6 

-16.6 
-16.6 
-16.7 
-16.7 
-16.7 

-16.8 

·16.8 

-16.8 
-16.9 

-16.9 
-16.9 

-17 

-17 
-17 

-17.1 

-17.1 
-17.2 

-17.2 
-17.2 
-17.2 

-17.3 
-113 

-173 

-17.4 
-17.4 
-17.5 
-17.5 

-17.5 

-17.6 
-17.6 

-11.6 
-17.7 

-17.7 
-17.7 

-17.8 

-17.8 
-17.8 

-17.9 
-17.9 

-11.9 

-18 
-18 

-18 

-18.1 

-18.1 

-18.1 
-18.2 

-21.6 

-21.6 

-21.6 

-21.6 
-21.6 

·21.6 
-21.6 

-21.6 

-21.7 

-21.7 
-21.7 

-21.7 
-21.7 

-21.7 

-21.7 

-21.7 
-21.7 
-21.7 

-21.7 
-21.8 

-21.8 

-21.8 

-21.8 
-21.8 
-21.8 
-21.8 

-21.8 
-21.8 

-21.9 
-21.9 

-21.9 

-21.9 

-21.9 

-21.9 

-21.9 
-21.9 
-21.9 

-22 
-22 
-22 
-22 
-22 

-22 
-22 

-22.1 
-22.1 

-22.1 
-22.1 

-22.1 

-22.1 
-22.1 

-22.1 

-22.1 

-22.1 

·22.2 
-22.2 
-22.2 
-22.2 

-22.2 
-22.2 

-22.2 

-22.2 
-22.3 

-223 

-22.3 

-22.3 

-223 
-22.3 

-223 
-223 
-223 
-22.3 

-223 
-22.3 

-223 

-223 
-22.3 
-22.3 

·223 
-22.3 
-22.3 

-223 

-22.4 
-22.4 

-22.4 

-22.4 
-22.4 
-22.4 
-22.4 

-22.4 
-22.4 

·22.4 
-22.4 

-22.5 
-22.5-

-22.5 

-225 

-22.5 

·22.5 
-225 

·23.2 
-23.2 

-23.2 

-23.2 
-23.2 

-23.2 

-23.2 

-23.2 
-23.2 
-23.2 

-23.2 

-23.2 
-23.2 

-23.2 

-23.2 

-23.2 

-23.2 
-23.2 

-23.2 
-23.2 

-23.2 

-23.2 

-23.2 

-23.2 
-23.2 
-23.2 

-23.2 
-23.2 
-23.2 
-23.2 

-23.2 

-23.2 

-23.2 
-23.2 
-23.2 

-23.2 
-23.2 
-23.2 

-23.2 

-23.2 
-23.2 

-23.2 

-23.2 

-23.2 
-23.2 
-23.2 

-23.2 
-23.2 

-23.2 
-23.2 
-23.2 

-23.2 

-23.2 

-23.2 
-23.2 

-23.2 

-23.2 

-23.2 
-23.2 
-23.2 
-23.2 

-23.2 
-23.2 

-23.2 

-23.2 

-23.2 

-23.2 

-23.2 

-23.2 
-23.2 
-233 
-23.2 

-23.3 

-23.2 

-233 
-23.3 

-233 

-23.3 
-23.3 
-23.3 

-23.3 

-23.3 
-233 
-23.3 

-233 
-23.3 

-233 
-233 

-233 

-23.3 

-233 

-23.3 
-23.3 

-23.3 

-233 
-23.3 

-23.3 
-23.3 
-23.3 

-23.3 
-23.3 

-14.9 -18.711 

-14..9 -18.733 

-14.9 -18.744 

-15 -18.TI8 
-15 -18.8 

-15 -18.822 

-15.1 -18.856 

-15.1 -18.867 

-15.1 -18.9 

-15.1 -18.922 

-15.2 -18.944 

-15.2 -18.967 
-15.2 -13.'171'! 

-15.3 -19.022 

-15.3 -19.022 

-15.3 -19.078 

-153 -19.D78 

-15.4 -19.111 

-15.4 -19.144 

-15.4 -19.167 

-15.5 -19.2 
-15.5 -19.2 
-15.5 -19.244 

-15.6 -19.256 

-15.6 -19.278 
-15.6 -19.311 

-15.7 -19.333 

-15.7 -19.344 

-15.7 -19.378 
-15.7 -19.411 
-15.8 -19.422 

-15.8 -19.467 

-15.8 -19.467 

-15.9 -19.511 

-15.9 -19.522 

-15.9 -19.544 
-16 -19.567 
-16 -19.~83 

-16 -19.611 

-16.1 -19.622 

-16.1 -19.678 

-16.1 -19.678 
-16.2 -19.7 

-16.2 -19.722 

-16.2 -19.756 

-16.3 -19.778 
-16.3 -.19.8 

-16.3 -19.833 

-16.4 -19.844 

-16.4 -19.878 
-16.5 -19.889 
-16.5 -19.9 

-16.5 -19.922 

·16.6 -19.944 

-16.6 -19.978 
-16.6 -19.989 

-16.7 -20.011 

-16.7 -20.022 

-16.7 ·20.033 
-16.8 -20.067 

-16.8 -20.078 

-16.8 ·20.1 
-16.9 -20.133 

-16.9 -20.144 

-16.9 -20.167 

·17 -20.189 

-17 -20.2 

-17 -20.222 

-11.1 -20.244 

-17.1 -20.267 
-17.2 -20.3 

-17.2 -20.3 

-17.2 -20.322 

-17.2 -20.333 

-173 -20.367 

-17.3 -20.378 

-17.3 -20.4 

-17.4 -20.422 

-17.4 -20.422 

-17.5 -20.467 

-17.5 -20.489 

-17.5 -20.511 

-17.6 -20.556 
-17.6 -20556 

-17.6 -20.578 

-17.7 -20.611 

-17.7 -20.611 
-17.7 -20.622 

-17.8 -20.656 
-17.8 -20.656 

-17.8 -20.667 

-17.9 -20.711 

-17.9 -20.722 

-17.9 -20.722 

-18 -20.744 
-1.8 -20.789 

·18 -20.8 

-18.1 -20.8 

-18.1 -20.833 

-18.1 -20.833 

-18.2 -20.856 

83 
83 

83 

8.2 
8.2 
8.2 
8.1 

8.1 

8.1 
8.1 

1.9 
7.9 

7.9 
1.9 

7.8 

7.8 

1.8 

7.7 

7.7 
7.7 
7.6 

7.6 
7.6 

15 
15 
75 
7.5 

7.4 

7.4 

7.4 

13 
13 

13 
7.2 

7.2 

7.1 

7.1 

7.1 

6.9 

6.9 
6.9 
6.8 
6.8 
6.7 

6.7 
6.7 

6.6 

6.6 
6.6 
6.5 
6.5 
65 

6.4 
6.4 
6.4 

6.3 
6.3 

63 
6.2 

6.2 

6.2 
6.1 

6.1 
6.1 

6 
6.1 

6 

5.9 
5.9 

5.8 

5.8 
5.8 
5.7 
5.7 

5.7 

5.6 

5.6 

5.6 
5.5 
5.5 
5.5 

5.4 
5.4 
5.4 

53 
5.3 

53 
5.2 
5.2 
5.2 
5.1 



APENDICE 6.f 

Reporte de temperatura y tiempo de medición en el proceso de 
congelado de carne de lomo de cerdo 

r 



Tiempo de decrecimiento de la temperatura en el interior del lomo de cerdo sin empaque de plastico 

Readinglím Sequence DTlOl -"C 01101 -•e OTlOl -"C DTlOO --e 01100 -"C DTlOO -·e DTlOO -"C 01101 -·e Mlnimo ·e Máximo ·e Promedio oc Range ·e 

00:00:00:00 1 0.8 -0.9 -0.6 1.2 -0.6 5.6 -0.1 1.8 -0.9 5.6 0.9 6.5 
00:00:00:20 0.7 -0.9 -0.6 1.1 -0.6 5.6 -0.2 1.8 -0.9 5.6 0.863 6.5 
00:00:00;40 0.7 -0.9 -0.7 1.1 -0.6 5.5 -0.2 1.7 -0.9 5.5 0.825 6.4 
00:00:01:00 0.6 -0.9 -0.7 1.1 -0.6 5.4 -0.2 1.7 -0.9 5.4 0.8 6.3 
00:00:01:20 0.6 -{).9 -{).7 -{).6 ... -{).2 1.6 ... 0.775 6.3 

00:00:01:40 0.6 -{).9 <J.7 <J.6 53 -{)2 1.6 -{).9 53 0.763 62 
00:00:02:00 05 -{).9 -{).7 -0.6 52 <l3 15 -{).9 5.2 0.713 6.1 
00:00:02:20 05 -{).9 <J.7 0.9 <J.6 5.2 -{)3 15 52 0.7 6.1 
00:00:02:40 0.5 -0.9 -0.7 0.9 -0.6 5.1 -03 15 -0.9 5.1 0.688 
00:00:03:00 10 0.5 -{).9 -0.8 0.9 <l.6 -03 1.4 -{).9 0.65 5.9 
00:00;03:20 11 0.4 -{).9 -0.8 0.8 -0.6 4.9 1.4 -0.9 4.9 0.613 5.8 
00:00:03:40 12 0.4 -{).9 <J.B 0.8 -0.6 4.9 -0.4 1.3 -{).9 4.9 0.588 5.8 
00:00:04:00 13 0.4 -{).9 -0.8 0.8 -0.6 4.8 <J.4 13 -{).9 4.8 0.575 5.7 
00:00:04:20 14 0.3 -{).9 <J.B 0.8 <J.6 4.7 ~0.4 13 -{).9 4.7 055 5.6 
00:00:04:40 15 03 -0.9 -0.8 0.7 <J.6 4.6 <J.4 1.2 -{).9 4.6 0513 55 
00:00:05:00 16 03 -0.9 -0.8 0.7 -0.6 4.5 -0.4 1.2 -0.9 4.5 0.5 5.4 
00:00:05:20 17 03 -{).9 -0.8 0.7 <J.6 4.5 <l.4 1.1 -0.9 45 0.488 5.4 
00:00:05:40 18 0.2 -{).9 -0.9 0.7 -0.6 4.4 -0.5 1.1 -0.9 4.4 0.438 5.3 
00:00:06:00 19 0.2 -0.9 -0.9 0.6 -0.6 43 -05 1.1 -{).9 4.3 0.413 5.2 
00:00:06:20 20 0.2 -0.9 -0.9 0.6 <J.6 4.2 <J5 0.388 5.1 

00:00:06:40 21 02 -{).9 -0.9 0.6 <J.6 4.1 -0.5 -{).9 4.1 0375 
00:00:07:00 22 0.1 -{).9 -0.9 05 <J.6 4J -05 -{).9 4.1 035 
00:00:07:20 23 0.1 -{).9 -{).9 05 <J.6 -{)5 0.9 -{).9 0325 4.9 
00:00:07:40 24 0.1 -0.9 -{).9 0.5 <J.6 3.9 -0.6 0.9 -{).9 3.9 0.3 4.8 
00:00:08:00 25 -{).9 -0.9 0.5 -0.6 3.8 -0.6 0.9 -0.9 3.8 0.275 4.7 
00:00:08:20 26 -1 -{).9 05 -0.6 3.7 <J.6 0.8 ·1 3.7 0.238 4.7 
00:00:08:40 27 -0.9 -1 0.4 -0.6 3.6 -0.6 0.8 -1 3.6 0.213 4.6 
00:00:09:00 28 -0.9 -1 0.4 -0.6 3.6 -0.6 0.8 -1 3.6 0.213 4.6 
00:00:09:20 29 <l.1 -1 -1 0.4 -0.6 35 <J.6 0.7 -1 35 0.163 45 

00:00:09:40 30 <J.1 -1 -1 0.4 <J.6 3.4 <J.6 0.7 -1 3.4 0.15 4.4 
00:00:10:00 31 <J.1 -1 -1 0.3 -0.6 3.3 -0.7 0.7 -1 3.3 0.113 4.3 

00:00:10:20 32 <J.1 -1 -1 03 <J.6 32 <J.7 0.6 -1 32 0.088 4.2 
00:00:10:40 33 -0.1 -1 -1 0.3 -0.7 3.2 -0.7 0.6 -1 0.075 4.2 
00:00:11:00 34 -0.2 -1 -1 0.3 -0.7 3.1 -0.7 0.6 ·1 3.1 0.05 4.1 
00:00:11:20 35 -{)2 -1 -1 02 -0.7 -0.7 05 -1 0.013 
00:00:11:40 36 <J.2 -1 -1 02 -0.7 2.9 -0.7 05 -1 3.9 

00:00:12:00 37 -1 -1 0.2 -0.7 2.9 -0.7 0.5 -1 3.9 

00:00:12:20 38 -{)2 ·1 -1 02 <J.7 2.8 -{).7 0.4 ·1 2.8 -0.025 3.8 
00:00:12:40 39 -{)3 -1 -IJ 02 <J.7 2.7 <J.B 0.4 -1.1 2.1 -0.075 3.8 

00:00:13:00 40 -03 -1 -1.1 0.1 <J.7 2.6 <J.8 0.4 -1.1 2.6 <J.1 3.7 

00:00:13:20 41 -03 -1 -1.1 0.1 -0.7 2.6 <J.B 0.4 -1.1 2.6 <l.1 3.7 

00:00:13:40 42 -03 -1 -1.1 0.1 <J.7 25 <J.B 03 -1.1 25 -0.125 3.6 

00:00:14:00 43 -{)3 -1 -1.1 0.1 -0.7 2.4 -0.8 03 -1.1 2.4 -0.138 35 
00;00:14:20 44 -0.4 -1 -1.1 0.1 -{).7 2.4 <J.B 03 -1.1 2.4 -0.15 35 

00:00:14:40 45 <J.4 ·1 -1.1 <J.7 23 <J.B 03 -IJ -0.175 3.4 

00:00:15:00 46 -0.4 -1 -1.1 -0.7 2.3 -0.8 0.2 -1.1 2.3 -0.188 3.4 

00:00:15:20 47 <J.4 -1 -1.1 -0.7 22 -0.8 0.2 -1.1 2.2 -0.2 

00:00:15:40 48 -0.4 -1 -1.1 -0.8 2.1 -0.8 0.2 -1.1 2.1 -0.225 3.2 

00:00:16:00 49 -{)5 -1 -1.1 <J.B 2.1 -0.9 0.2 -1.1 2.1 -{).25 3.2 
00:00:16:20 50 -05 -1 -1.1 <J.B -{).9 0.1 -IJ -0.275 3.1 

00:00:16:40 51 -{).5 -1 -1.1 <l.1 <J.B -{).9 0.1 -1.1 -{)288 3.1 

00:00:17:00 52 -{)5 -1 -lJ <J.1 <J.8 1.9 -0.9 OJ -lJ 1.9 -{)3 

00:00:17:20 53 -{)5 -1 -IJ <J.1 <l.B 1.8 -{).9 0.1 -IJ 1.8 -0313 2.9 

00:00:17:40 54 -{)5 -1 -1.1 <l.1 <J.B 1.8 -0.9 -1.1 1.8 -0.325 2.9 

00:00:18:00 SS -05 -1 -1.1 -0.1 -0.8 1.7 -0.9 -1.1 1.7 -0.338 2.8 

00:00:18:20 56 -0.6 -1 -1.1 -0.1 -0.8 1.7 -{).9 -1.1 1.7 -0.35 2.8 
00:00:18:40 57 -{).6 -1 -1.1 -{).8 1.6 -{).5 -1.1 1.6 -D.37S 2.7 

00:00:19:00 58 <J.6 -1 -1.1 -02 <J.B 1.6 -{).9 -1.1 1.6 -0375 2.1 

00:00:19:20 59 <J.6 -1 -1.1 -0.2 <J.B 15 -{).9 <l.1 -1.1 15 <J.4 2.6 

00:00:19:40 60 <J.6 -1 -1.1 <l.2 <J.B 15 <l.1 -1.1 15 -0.4 2.6 

00:00:20:00 61 -0.6 -1 -1.1 -0.2 -0.8 1.4 -{).9 -0.1 -1.1 1.4 -0.413 25 

00:00:20:20 62 <J.6 -1 -1.1 -02 <J.B 1.4 -{).9 -1.1 1.4 -0.413 2.5 

00:00:20:40 63 <J.7 -1 -1.1 -{)3 <J.B 1.3 -1 -0.1 -1.1 13 -0.463 2.4 

00:00:21:00 64 -{).7 -1 -1.1 -{)3 -0.8 13 -1 <l.2 -1.1 1.3 -0.475 2.4 

00:00:21:20 65 <J.7 -1 -1.1 -{)3 -{).9 13 -1 -IJ 13 -0.488 2.4 

00:00:21:40 66 <J.7 -1 -1.1 -{)3 -{).9 1.2 -1 -1.1 12 -{)5 23 

00:00:22:00 67 -{).7 -1 -1.1 -{)3 -{).9 12 -1 ·1.1 -{)5 23 

00:00:22:20 68 -0.7 -1 -1.1 -03 -0.9 1.1 -1 -1.1 1.1 -0.513 2.2 

00:00:22:40 69 <J.7 -1 -1.1 -0.3 -{).9 1.1 -1 <l.3 -1.1 -0.525 2.2 

00:00:23:00 70 -0.7 -1 -1.1 -0.3 -0.9 -1 -1.1 -0.538 2.1 

00:00:23:20 71 <J.B -1 -1.1 -0.4 -{).9 -1 <l.3 -1.1 -0.563 2.1 

00:00:23:40 72 <J.B -1.1 -1.1 -0.4 -{).9 -1 -1.1 -0.575 2.1 

00;00:24:00 73 <J.B -1.1 -1.1 -0.4 -{).9 0.9 -1 <l3 -1.1 0.9 -D.588 

00:00:24:20 74 -0.8 -1 -1.1 -0.4 -{).9 0.9 -1 -03 -1.1 0.9 <J575 

00:00:24:40 75 <l.B -1.1 -1.1 <J.4 -{).9 0.8 ·1 <l.4 -1.1 0.8 -0.613 1.9 

00:00:25:00 76 <J.B ·1 -1.1 <J.4 -0.9 0.8 -1 <l.4 -1.1 0.8 <J.6 1.9 

00:00:25:20 77 -0.8 -1.1 -1.1 <J.4 -0.9 0.8 -1 -0.4 -1.1 0.8 -0.613 1.9 

00:00:25:40 78 <J.B -1.1 -1.1 -0.4 -{).9 0.7 -1 -0.4 -1.1 0.7 -0.625 1.8 

00:00:26:00 79 -0.8 -1.1 -1.1 <J.S -0.9 0.7 -1 -0.4 -1.1 0.7 ~0.638 1.8 

00:00:26:20 80 -0.8 -1.1 -1.1 -05 -0.9 0.7 -1 -0.4 -1.1 0.7 -0.638 1.8 

00:00:26:40 81 -{).9 -1.1 -1.1 -05 -0.9 0.6 -1 <l.4 -1.1 0.6 -0.663 1.7 

00:00:27:00 82 -{).9 -1.1 -1.1 <J.S -0.9 0.6 -1 <l.S -1.1 0.6 -0.675 1.7 

00:00:21:20 S3 -0.9 -1.1 -1.1 -05 -0.9 0.6 -1 -05 -1.1 0.6 -0.675 1.7 

00:00:27:40 84 <J.9 -1.1 -1.1 -05 -{).9 0.5 -1 <l.5 -1.1 0.5 -0.688 1.6 

00:00:18:00 85 -0.9 -1.1 -1.1 -05 -{).9 05 -1 -05 -1.1 0.5 -0.688 1.6 

00:00:28:20 86 -0.9 -1.1 -1.1 -{)5 -0.9 0.5 -1 -0.5 -1.1 05 -0.688 1.6 

00:00:28:40 87 -0.9 -1.1 -1.1 <J.6 -{).9 0.4 -1 -05 -1.1 0.4 -0.713 15 

00:00:29:00 88 -{).9 -1.1 -1.1 -0.6 -{).9 0.4 -1 -{)5 -1.1 0.4 -0.713 1.5 

00:00:29:20 89 -{).9 -1.1 -1.1 -0.6 -{).9 0.4 -1.1 -0.6 -1.1 0.4 -o.738 15 

00:00:29:40 90 -0.9 -1.1 -1.1 <J.G -{).9 03 -1.1 <l.6 -1.1 03 -0.75 1.4 

00:00:30:00 91 <J.9 -1.1 -1.1 <J.6 -{).9 03 -1.1 -0.6 -1.1 0.3 -0.75 1.4 

00:00:30:20 92 -0.9 -1.1 -1.1 -0.6 -1 0.3 -1.1 <l.6 -1.1 0.3 -0.763 1.4 

00:00:30:40 93 -0.9 -1.1 -1.1 <J.6 -1 03 .lJ -0.6 -1.1 0.3 -0.763 1.4 

DD:DD:31:DD 94 -0.9 -1.1 -1.1 -1 0.2 -1.1 <l.6 -1.1 0.2 -0.775 13 

00:00:31:20 95 -{).9 -1.1 -1.1 <J.7 -1 02 -1.1 <l.6 -1.1 02 -{1.788 13 

00:00:31:40 96 -{).9 -1.1 -1.1 <J.7 -1 02 -1.1 -0.6 -1.1 0.2 -0.788 13 

00:00:32:00 97 -{).9 -1.1 -1.1 <l.7 -1 02 -1.1 <l.7 -1.1 02 -{).8 13 



00:04:28:00 805 -11.2 -9A -92 -12.1 -<!.6 -23 -8.7 -17 -17 -23 -9.813 14.7 

00:04:28:20 806 -11.2 -9.4 -92 -12.1 -8.6 -23 -8.7 -17 -17 -2.3 -9.813 14.7 

00:04:28:40 807 -113 -95 -92 -12.1 -8.6 -23 -8.7 -17 -17 -23 -9.838 14.7 
00:04.:29:00 -11.3 -9.5 -9.1 -12.1 -&.7 -2.3 -&.7 -17 -17 -2.3 -9.838 14.7 

00:04:29:20 809 -11.3 ·9.6 -9.1 -12.2 -8.7 -23 -8.7 -17.1 -17.1 -2.3 -9.875 14.8 
00:04:29:40 810 -11.4 -9.6 -9.1 -12.2 -8.7 -2.3 -&.7 -17.1 -17.1 -2.3 -9.888 14.8 

00:04:30:00 811 -11.4 -9.7 -9.1 -12.2 -8.8 -2.3 -8.6 -17.1 -17.1 -2.3 -93 14.8 
00:04:30:20 812 -11.4 -9.7 -9.1 -12.2 -8.8 -23 -8.6 -17.1 -17.1 -23 -9.9 14.8 

00:04:30:40 813 -11.5 -9.8 -9.1 -12.2 -8.8 -23 -8.6 -17.1 -17.1 -2.3 -9.925 14.8 

00:04:31:00 814 -115 -9.8 -9.1 -12.2 -8.9 -23 -8.6 -17.1 -17.1 -2.3 -9.938 14.8 

00:04:31:20 815 -11.5 -9.8 -9.1 -123 -83 -23 -8.6 -17.1 -17.1 -23 -9.95 14.8 

00:04:31:40 816 -11.5 -9.9 -9.1 -12.3 -8.9 -2.4 -8.6 -17.2 -17.2 -2.4 -9.988 14.8 
00:04:32:00 817 -11.6 -93 -9 -123 -8.9 -2.4 -8.6 -172 -17.2 -2.4 -9.988 14.8 

00:04:32:20 818 -11.6 -10 -9.1 -12.3 -9 -2.4 -8.6 -17.2 -17.2 -2.4 -10.025 14.8 

00:04:32:40 819 -11.6 -10 -9.1 -12.3 -9 -2.4 -85 -17.2 -17.2 -2.4 -10.013 14.8 
00:04:33:00 820 -11.7 -10.1 -9.1 -123 -9 -2.4 -85 -17.2 -17.2 -2.4 -10.038 14.8 

00:04:33:20 821 -11.7 -10.1 -9.1 -12.3 -9 -2.4 -85 -17.2 -17.2 -2.4 -10.038 14.8 

00:04:33:40 822 -11.7 -10.1 -9.1 -12.4 -9 -2.4 -85 -17.2 -17.2 -2.4 -10.05 14.8 
00:04:34:00 823 -11.7 -10.2 -9.1 -12.4 -9.1 -2.4 -8.5 -17.2 -17.2 -2.4 -10.075 14.8 
00:04:34:20 824 -11.8 -10.2 -9.1 -12.4 -9.1 -2.4 -8.5 -17.2 -17.2 -2.4 -10.088 14.8 
00:04:34:40 825 -11.8 -10.2 -9.1 -125 -9.1 -2.4 -85 -17.3 -17.3 -2.4 -10.113 14.9 
00:04:35:00 826 -11.8 -10.3 -9.1 -125 -9.1 -2.4 -85 -17.3 -17.3 -2.4 -10.125 14.9 
00:04:35:20 827 -11.8 -10.3 -9.1 -12.6 -9.1 -2.4 -85 -17.3 -173 -2.4 -10.138 14.9 

00:04:35:40 828 -11.9 -10.3 -9.1 -12.6 -9.1 -2.4 -85 -173 -173 -2.4 -10.15 14.9 
00:04:36:00 829 -11.9 -10.4 -9.1 -12.7 -9.2 -2.4 -85 -17.4 -17.4 -2.4 -10.2 15 
00:04:36:20 830 -11.9 -10.4 -92 -12.8 -9.2 -2.4 -85 -17.4 -17.4 -2.4 -10.225 15 
00:04:36:40 831 -11.9 -10.5 -92 -12.8 -92 -25 -85 -17.4 -17.4 -2.5 -10.25 14.9 
00:04:37:00 832 -12 -105 -92 -12.9 -92 -25 -8.5 -17.5 -17.5 ~2.5 -10.288 15 
00:04:37:20 833 -12 -10.5 -92 -12.9 -92 -25 -85 -17.5 -17.5 -25 -10.288 15 
OD:D4:37:40 834 -12 -10.6 -9.2 -13 -92 -25 -85 -175 -17.5 -25 -10313 15 
00:04:38:00 835 -12 -10.6 -9.2 -13 -92 -2.5 -85 -17.6 -17.6 -25 -10325 15.1 

00:04:38:20 836 -12 -10.6 -9.2 -13.1 -93 -25 -85 -17.6 -17.6 -25 -1035 15.1 
00:04:38:40 837 -12.1 -10.6 -93 -13.2 -!13 -25 -85 -17.6 -17.6 -25 -10388 15.1 

00:04:39:00 838 -12.1 -10.7 -93 -13.2 -93 -25 -85 -17.7 -17.7 -2.5 -10.413 15.2 

00:04:39:20 839 -10.7 -93 -13.3 -93 -25 -8.6 -17.7 -17.7 -25 ·10.438 15.2 

00:04:39:40 840 -12.1 -10.7 -93 -133 -93 -25 -8.6 -17.7 -17.7 -25 -10.438 15.2 

00:04:40:00 841 -12.1 -10.7 -9.4 -13.4 -9.3 -25 -8.6 -17.8 -17.8 -2.5 -10.475 15.3 

00:04:40:20 842 -12.1 -10.8 -9.4 -13.5 -9.4 -25 -8.6 -17.8 -17.8 -25 -10.513 15.3 

00;04:40:40 843 -12.2 -10.8 -9.4 -135 -9.4 -25 -8.6 -17.9 -17.9 -25 -10.538 15.4 

00:04:41:00 844 -12.2 -10.8 -9.4 -13.6 -9.4 -25 -8.6 -17.9 -17.9 -25 -10.55 15.4 

00:04:41:20 845 -12.2 -10.9 -95 -13.6 -9.4 -25 -8.6 -17.9 -17.9 -25 -10575 15.4 

00:04:41:40 846 -12.2 -10.9 -95 -13.7 -9.4 -25 -8.6 -18 -18 -25 -10.6 155 

00:04:42:00 847 -12.2 -10.9 -95 -13.8 -95 -2.6 -8.6 -18 -18 -2.6 -10.638 15.4 

00:04:42:20 848 -12.2 -10.9 -95 -13.8 -95 -2.6 -8.7 -18.1 -18.1 -2.6 -10.663 15.5 
00:04:42:40 ••• -12.3 -11 -9.6 -13..9 -95 -2.6 -8.7 -18.1 -18.1 -2.6 -10.713 15.5 

00:04:43:00 850 -123 -11 -9.6 -13.9 -9.6 -2.6 -8.7 -18.1 -18.1 -2.6 -10.725 155 

00:04:43:20 851 -123 -11 -9.6 -14 -9.6 -2.6 -8.7 -18.2 -18.2 -2.6 -10.75 15.6 

00:04:43:40 852 -12.3 -11.1 -9.7 -14.1 -9.6 -2.6 -8.7 -18.2 -18.2 -2.6 -10.788 15.6 

00:04:44:00 853 -12.3 -11.1 -9.7 -14.1 -9.6 -2.6 -8.7 -18.3 -18.3 -2.6 -10.8 15.7 

00:04:44:20 854 -123 -11.1 -9.7 -14.2 -9.7 -2.6 -8.7 -18.3 -18.3 -2.6 -10.825 15.7 

00:04:44:40 855 -123 -11.2 -9Jl -14.3 -9.7 -2.6 -8.8 -18.4 -18.4 -2.6 -10.888 15.8 

00:04:45:00 856 -12.3 -11.2 -9.8 -143 -9.7 -2.6 -81! ~18.4 -18.4 -2.6 -10.888 15.8 

00:04:45:20 857 -12.4 -11.2 -9.8 -14.4 -9.8 -2.6 -8.8 -185 -18.5 -2.6 -10.938 15.9 

00:04:45:40 858 -12.4 -11.3 -9.9 -14.5 -9.8 -2.6 -8.8 -18.5 -18.5 -2.6 -10.975 153 

00:04:46:00 859 -12.4 -113 -9.9 -14.5 -93 -2.6 -8.8 -18.5 -18.5 -2.6 -10.988 15.9 

00:04:46:20 860 -12.4 -113 -99 -14.6 -9.9 -2.6 -8.8 -1&.6 -18.6 -2.6 -11.013 16 

00:04:46:40 861 -12.4 -11.4 -10 -14.6 -93 -2.6 -8.9 -18.6 -18.6 -2.6 -11.05 16 

00:04:47:00 862 -12.4 -11.4 -10 -14.7 -10 -2.6 -8.9 -18.7 -18.7 -2.6 -11.088 16.1 

00:04:47:20 863 -12.4 -11.4 -10 -14.8 -10 -2.6 -83 ~18.7 -18.7 -2.6 -11.1 16.1 

00:04:47:40 864 -12.4 -11.5 -10.1 -14.8 -10.1 -2.6 -18.8 -18.8 -l.6 -11.15 162 

00:04:48:00 865 -12.4 -115 -10.1 -14.9 -10.1 -2.6 -9 -18.8 -18.8 -2.6 -11.175 162 

00:04:48:20 866 -12.4 -115 -10.1 -15 -10.1 -2.6 -9 -18.9 -18.9 -2.6 -11.2 163 

00:04:48:40 867 -125 -11.6 -10.2 -15 -10.2 -2.6 -9 -18.9 -18.9 -2.6 -11.25 163 

00:04:49:00 868 -12.5 -11.6 -10.2 -15.1 -10.2 -2.6 -9 -19 -19 -2.6 -11.275 16.4 

00:04:49:20 869 -12.5 -11.7 -10.2 -15.2 -10.3 -2.6 -9 -19 -19 -2.6 -11.313 16.4 

00:04:49:40 870 -12.5 -11.7 -10.3 -152 -103 -2.6 -9.1 -19 -19 -2.6 -11.338 16.4 

00:04:50:00 871 -125 -11.7 -10.3 -15.3 -10.4 -2.6 -9.1 -19.1 -19.1 -2.6 -11.375 16.5 

00:04:50:20 872 -12.5 -11.8 -103 -153 -10.4 -2.7 -9.1 -19.2 -19.2 -2.7 -11.413 165 

00:04:50:40 873 -12.5 -11.8 -10.3 -15.4 -10.5 -2.7 -9.1 -19.2 -19.2 -2.7 -11.438 165 

00:04:51:00 874 -12.5 -11.9 -10.4 -15.5 -10.5 -2.7 -92 -19.2 -19.2 -2.7 -11.488 165 

00:04:51:20 875 -12.5 -11.9 -10.4 -15.5 -10.5 -2.7 -9.2 -19.3 -19.3 -2.7 -11.5 16.6 

00:04:51:40 876 -12.5 -11.9 -10.4 -15.6 -10.6 -2.7 -9.2 -19.3 -19.3 -2.7 -11.525 16.6 

00:04:52:00 877 -12.5 -12 -10.5 -15.7 -10.7 -2.7 -92 -19.4 -19.4 -2.7 -11.588 16.7 

00:04:52:20 878 -125 -12 -10.5 -15.7 -10.7 -2.7 -92 -19.4 ~19.4 -2.7 -11.588 16.7 

00:04:52:40 879 -125 -12.1 -10.5 -15.8 -10.7 -2.7 -93 -195 -19.5 -2.7 -11.638 16.8 

00:04:53:00 880 -12.5 -12.1 -10.6 -15.8 -10.8 -2.7 -93 -19.5 -19.5 -2.7 -11.663 16.8 

00:04:53:20 881 -125 -12.2 -10.6 -15.9 -10.9 -2.1 -93 -19.6 -19.6 -2.7 -11.713 163 

00:04:53:40 882 -12.6 -12.2 -10.6 -16 -10.9 -2.7 -93 -19.6 -19.6 -2.7 -11.738 163 

00:04:54:00 883 -12.6 -12.2 -10.7 -16 -11 -2.7 -9.4 -19.7 -19.7 -2.7 -11.788 17 

00:04:54:20 884 ·12.6 -12.3 -10.7 -16.1 -11 -2.7 -9.4 -19.7 -19.7 -2.7 -11.813 17 

00:04:54:40 885 -12.6 -12.3 -10.7 -162 -11.1 -2.7 -9.4 -19.8 -19.8 -2.7 -11.85 17.1 

00:04:55:00 886 -12.6 -12.4 -10.8 -16.2 ·11.1 -2.7 -9.4 -191! -19..8 -2.7 -11..875 17.1 

00:04:55:20 887 -12.6 -12.4 -10.8 -16.3 -11.2 -2.7 -9.4 -19.9 -19.9 -2.7 -11.913 112 

00:04:55:40 888 -12.7 -12.5 -10.8 ·16.4 -11.2 -2.7 -95 -19.9 -19.9 -2.7 -11.963 112 

00:04:56:00 889 -12.7 -12.5 -10.c:l -16.4 -113 -2.7 -95 -19.9 -19.9 -2.7 -11.988 112 

00:04:56:20 890 -12.7 -12.5 -103 -16.5 -11.3 -2.7 -9.5 -20 -zo -2.7 -12.013 173 

00:04:56:40 891 -12.7 -12.6 -10.9 -165 -11.4 -2.7 -95 -20.1 -20.1 -2.7 -12.05 17.4 

00:04:57:00 892 -12.8 -12.6 -11 -16.6 -11.4 -2.7 -9.6 -20.1 -20.1 -2.7 -12.1 17.4 

00:04:57:20 893 -11.8 -12.7 -11 -16.7 -11.5 -2.7 -9.6 -20.1 -20.1 -2.7 -12.138 17.4 

00:04:57:40 894 -12.8 -12.7 -11.1 -16.7 -11.6 -2.7 -9.6 -20.2 -20.2 -2.7 -12.175 175 

00:04:58:00 895 -12.8 -12.8 -11.1 -16.8 -11.6 -2.7 -9.6 -20.2 -202 -2.7 -12.2 175 

00:04:58:20 896 -12.9 -12.8 -11.1 -16.9 -11.7 -2.7 -9.7 -203 -20.3 -2.7 -12.263 17.6 

00:04:58:40 897 -12.9 -12.9 -112 -16.9 -11.7 -2.7 -9.7 -203 -203 -2.7 -12.288 17.6 

00:04:59:00 898 -13 -12.9 -11.2 -17 -11.8 -2.7 -9.7 -20.4 -20.4 -2.7 -12.338 17.7 

00;04:59:20 899 -13 -13 -113 -17 -11.9 -2.7 -9.7 -20.4 -20.4 -2.7 -12.375 17.7 

00:04:59:40 900 -13 -13 ~113 -17.1 -11.9 -2.7 -9.8 -205 -20.5 -2.7 -12.413 17.8 

00:05:00:00 901 -13.1 -13.1 -11.3 ·17.2 -12 -2.7 -9Jl ·20.5 -20.5 -2.7 -12.463 17Jl 

00:05:00:20 902 -13.1 -13.1 -11.4 -17.2 -12 -2.8 -9.8 -20.5 -20.5 -2.8 -12.488 17.7 

00:05:00:40 903 -13.2 -13.2 -11.4 -173 -12.1 -2.8 -9.8 -20.6 -20.6 -2.8 -1255 17.8 

00:05:01:00 904 -13.2 -13.2 -11.4 -173 -12.1 -2.8 -93 -20.6 -20.6 -2.8 -12.563 17Jl 

00:05:01:20 905 -13.2 -13.2 -11.5 -17.3 -12.2 -2.8 -9B -20.6 -20.6 -2.8 ·12.588 17.8 

~ 
' 



00:11:12:00 2011 -19.4 -ZZA -24.8 -15.9 -22.6 -14.1 -24.6 -16.1 -24.8 -14.1 -19.988 10.7 

00:11:12:20 2018 -19.4 -22.4 -24.8 -16 -22.6 -14.1 -24.6 -16.1 -24.8 -14.1 -20 10.7 

00:11:12:40 2019 -19.4 -22.4 -24.8 -16 -22.7 -14.2 -24.6 -16.1 -24.8 -14.2 -20.025 10.6 
00:11:13:00 2020 -19.4 -22.4 -24..& -16 -22.7 -14..2 -2<1.G -1G.2 -24.8 -14.2 -20.038 10.6 

00:11:13:20 2021 -19.4 -22.5 -24.8 -16 -22.7 -143 -24.6 -16.2 -24.8 -143 -20.063 10.5 

00:11:13:40 2022 -19.4 -225 -24.8 -16.1 -22.7 -143 -24.7 -16.2 -24.8 -14.3 -20.088 10.5 

00:11:14:00 2023 -19.4 -22.5 -24.9 -16.1 -22.8 -14.3 -24.7 -16.2 -24.9 -14.3 -20.113 10.6 
OO:Il:14:lO 2024 -19.4 -zz.s -24..9 -16.1 -22.8 -14.4 -24.7 -16.3 -24..9 -14.4 -20.138 105 

00:11:14:40 2025 -19.4 -22.5 -24.9 -16.2 -22.8 -14.4 -24.7 -163 -24.9 -14.4 -20.15 105 

00:11:15:00 2026 -19.4 -22.6 -24.9 -16.2 -14.5 -24.7 -163 -24.9 -14.5 -20.175 10.4 

00:11:15:20 2027 -19.5 -22.6 -24.9 -16.2 -22.8 -14.5 -24.7 -16.4 -24.9 -14.5 -202 10.4 

00:11:15:40 2028 -19.4 -22.6 -24.9 -16.2 -22.9 -14.6 -24.7 -16.4 -24.9 -14.6 -20.213 10.3 

00:11:16:00 2029 -195 -22.6 -24.9 -163 -22.9 -14.6 -24.7 -16.4 -24.9 -14.6 -20.238 10.3 

00:11:16:20 2030 -19.4 -22.6 -24.9 -163 -22.9 -14.7 -24.7 -16.4 -24.9 -14.7 -20.238 10.2 

00:11:16:40 2031 -19.4 -22.7 -24.9 -163 -22.9 -14.7 -24.7 -16.5 -24.9 -14.7 -20.263 10.2 

00:11:17:00 2032 -19.4 -22.7 -25 -163 -22.9 -14.7 -24.7 -16.5 -25 -14.7 -20.275 103 

00:11:17:20 2033 -19.4 -22.7 -25 -16.4 -22.9 -14.8 -24.8 -165 -25 -14.8 -20313 10.2 

00:11:17:40 2034 -19.4 -22.7 -25 -16.4 -23 -14.8 -24.8 -16.6 -25 -14.8 -20338 10.2 

00:11:18:00 2035 -19.4 -22.7 -25 -16.4 -23 -14.9 -24.8 -16.6 -25 -14.9 -20.35 10.1 

00:11:18:20 2036 -19.4 -22.7 -25 -16.5 -23 -14.9 -24.8 -16.6 -25 -14.9 -20.363 10.1 

00:11:18:40 2037 -19.4 -22.8 -25 -16.5 -23 -15 -24.8 -16.6 -25 -15 -20.388 10 

00:11:19:00 2038 -19.4 -22.8 -25 -16.5 -23 -15 -24.8 -16.7 -25 -15 -20.4 10 

00:11:19:20 2039 -19.4 -22.8 -25 -16.6 -23.1 -15.1 -24.8 -16.7 -25 -15.1 -20.438 9.9 

00:11:19:40 2040 -19.4 -22.8 -25 -16.6 -23.1 -15.1 -24.8 -16.7 -25 -15.1 -20.438 9.9 

00:11:20:00 2041 -19.4 -22.8 -25 -16.6 -23.1 -15.1 -24.8 -16.8 -25 -15.1 -20.45 9.9 

00:11:20:20 2042 -19.4 -22.8 -16.7 -23.1 -15.2 -24.8 -16.8 -25.1 -15.2 -20.488 9.9 

00:11:20:40 2043 -19.4 -22.9 -25.1 -16.7 -23.1 -15.2 -24.9 -16.8 -25.1 -15.2 -20.513 9.9 

00:11:21:00 2044 -19.4 -22.9 -25.1 -16.7 -23.2 -153 -24.9 -16.9 -25.1 -15.3 -20.55 9.8 

00:11:21:20 2045 -19.4 -22.9 -25.1 -16.8 -23.2 -15.3 -24.9 -16.9 -25.1 -15.3 -20.563 9.8 

00:11:21:4-0 2046 -19.4 -22.9 -25.] -16.J! -23.2 -15.4 -24.9 -16.9 -25.1 -15.4 -20.575 9.7 
00:11:22:00 2047 -19.4 -22.9 -25.1 -16.8 -23.2 -15.4 -24.9 -17 -25.1 -15.4 -20.588 9.7 

00:11:22:20 2048 -19.4 -23 -ZS.l -16.8 -23.2 -15.4 -24.9 -17 -25.1 -15.4 -20.6 9.7 
00:11:22:40 2049 -19.4 -23 -25.1 -16.9 -233 -15.5 -24.9 -17 -25.1 -15.5 -20.638 9.6 

00:11:23:00 2050 -19.3 -23 -25.1 -16.9 -23.3 -15.5 -24.9 -17.1 -25.1 -15.5 -20.638 9.6 

00:11:23:20 2051 -193 -23 -25.1 -16.9 -233 -15.6 -24.9 -17.1 -25.1 -15.6 -20.65 9.5 

00:11:23:40 2052 -193 -23 -25.2 -17 -233 -15.6 -24.9 -17.1 -25.2 -15.6 -20.675 9.6 

00:11:24:00 2053 -19.3 -23 -25.2 -17 -23.3 -15.6 -25 -17.2 -25.2 -15.6 -20.7 9.6 

00:11:24:20 2054 -19.3 -23.1 -25.2 -11 -233 -15.7 -25 -17.2 -25.2 -15.7 -20.725 95 

00:11:24:40 2055 -193 -23.1 -25.2 -17.1 -23.4 -15.7 -25 -17.2 -25.2 -15.7 -20.75 95 

00:11:25:00 2056 -193 -23.1 -25.2 -17.1 -23.4 -15.8 -25 -17.3 -252 -15.8 -20.775 9.4 

00:11:25:20 2057 -193 -23.1 -25.2 -17.1 -23.4 -15.8 -25 -173 -25.2 -15.8 -20.775 9.4 

00:11:25:40 2058 -193 -23.1 -25.2 -17.2 -23.4 -15.9 -25 -17.3 -25.2 -15.9 -20.8 9.3 

00:11:26:00 2059 -193 -23.1 -25.2 -17.2 -23.4 -15.9 -25 -17.4 -25.2 -15.9 -20.813 9.3 

00:11:26:20 2060 -19.2 -23.2 -25.2 -17.2 -23.4 -15.9 -25 -17.4 -25.2 -15.9 -20.813 9.3 

00:11:26:40 2061 -1~.2 -23.2 -25.2 -17.3 -23.5 -16 -25 -17.4 -25.2 -16 -20.85 92 

00:11:27:00 2062 -19.2 -23.2 -25.2 -173 -235 -16 -25 -115 -25.2 -16 -20.863 9.2 

00:11:27:20 2063 -19.2 -23.2 -253 -173 -235 -]6.1 -25.1 -175 -253 -16.1 -20.9 9.2 

00:11:27:40 2064 -19.2 -23.2 -253 -17.4 -23.5 -16.1 -25.1 -17.5 -253 -16.1 -20.913 9.2 

00:11:28:00 2065 -19.2 -23.2 -253 -17.4 -23.5 -16.1 -25.1 -17.6 -25.3 -16.1 -20.925 9.2 

00:11:28:20 2066 -19.1 -233 -253 -17.4 -23.6 -16.2 -25.1 -17.6 -253 -16.2 -20.95 9.1 

00:11:28:40 2067 -19.1 -23.3 -25.3 -17.5 -23.6 -16.2 -25.1 -17.6 -253 -16.2 -20.963 9.1 

00:11:29:00 2068 -19.1 -233 -253 -175 -23.6 -163 -25.1 -17.7 -25.3 -16.3 -20.988 

00:11:29:20 2069 -19.1 -233 -253 -17.5 -23.6 -163 -25.1 -17.7 -253 -16.3 -20.988 

00:11:29:40 2070 -19.1 -233 -253 -17.6 -23.6 -163 -25.1 -17.7 -253 -163 -21 

00:11:30:00 2071 -19.1 -23.4 -25.3 -17.6 -23.6 -16.4 -25.1 -17.8 -253 -16.4 -21.038 8.9 

00:11:30:20 2072 -19.1 -23.4 -25.3 -17.6 -23.6 -16.4 -25.1 -17.8 -25.3 -16.4 -21.038 8.9 

00:11:30:40 2073 -19.1 -23.4 -25.4 -17.7 -23.7 -165 -25.1 -17.8 -25.4 -16.5 -21.088 8.9 

00:11:31:00 2074 -19 -23.4 -25.4 -17.7 -23.7 -16.5 -25.2 -17.9 -25.4 -16.5 -21.1 8.9 

00:11:31:20 2075 -19 -23.4 -25.4 -17.7 -23.7 -16.5 -25.2 -11.9 -25.4 -16.5 -21.1 8.9 

00:11:31:40 2076 -23.4 -25.4 -17.8 -23.7 -16.6 -25.2 -18 -Z5.4 -16.6 -21.138 8.8 

00:11:32:00 2on -19 -23.4 -25.4 -17.8 -23.7 -16.6 -25.2 -18 -25.4 -16.6 -21.138 8.8 

00:11:32:20 2078 -19 -23.4 -25.4 -17.8 -23.7 -16.7 -25.2 -18 -25.4 -16.7 -21.15 8.7 

00:11:32:40 2079 -19 -23.4 -25.4 -17.9 -23.7 -16.7 -25.2 -18.1 -25.4 -16.7 -21.175 8.7 

00:11:33:00 2080 -18.9 -23.5 -25.4 -17.9 -23.7 -16.7 -25.2 -18.1 -25.4 -16.7 -21.175 8.7 

00:11:33:20 2081 -18.9 -235 -25.4 -17.9 -23.7 -16.8 -25.2 -18.1 -25.4 -16.8 -21.188 8.6 

00:11:33:40 2082 -18.9 ·-235 -25.4 -18 -23.7 -16.8 -252 -18.2 -25.4 -16.8 -21.213 8.6 

00:11:34:00 2083 -18..9 -23.5 -25.4 -18 -23.7 -16.8 -25.2 -18.2 -25.4 -16.8 -21.213 8.6 

00:11:34:20 2084 -18.9 -23.5 -25.4 -18 -23.7 -16.9 -25.2 -18.2 -25.4 -16.9 -21.225 85 

00:11:34:40 2085 -18.9 -23.5 -25.4 -18.1 -23.7 -16.9 ·25.2 -183 -25.4 -16.9 -21.25 85 

00:11:35:00 2086 -18.8 -23.5 -25.4 -18.1 -23.7 -17 -25.2 -183 -25.4 -17 -21.25 8.4 

00:11:35:20 2087 -18.8 -23.5 -25.4 -18.1 -23.7 -17 -25.3 -18.3 -25.4 -17 -21.263 8.4 

00:11:35:40 2088 -18.8 -23.5 -25.4 -18.2 -23.7 -17 -25.2 -18.4 -25.4 -17 -21.275 8.4 

00:11:36:00 2089 -18.8 -23.5 -25.4 -182 -23.7 -17.1 -25.2 -18.4 -25.4 -17.1 -21.288 83 

00:11:36:20 2090 -18.7 -23.5 -25.4 -18.2 -23.7 -17.1 -25.2 -18.4 -25.4 -17.1 -21.275 8.3 

00:11:36:40 2091 -18.7 -23.5 -25.4 -183 -23.7 -17.1 -252 -18.5 -25.4 -17.1 -21.3 83 

00:11:37:00 2092 -18.7 -23.5 -25.4 -183 -23.7 -17.2 -25.2 -18.5 -25.4 -17.2 -21313 8.2 

00:11:37:20 2093 -18.7 -23.6 -25.4 -18.3 -23.7 -172 -252 -18.5 -25.4 -17.2 -21325 8.2 

00:11:37:40 2094 -18.7 -23.5 -25.4 -18.4 -23.7 -173 -25.2 -18.6 -25.4 -173 -2135 8.1 

00:11:38:00 2095 -18.6 -23.6 -253 -18.4 -23.7 -173 -25.2 -18.6 -25.3 -17.3 -21.338 

00:11:38:20 2096 -18.6 -23.6 -25.3 -18.4 -23.7 -17.3 -25.2 -18.7 -25.3 -17.3 -21.35 

00:11:38:40 2097 -18.6 -23.6 -253 -185 -23.7 -17.4 -25.2 -18.7 -253 -17.4 -21.375 7.9 

00:11:39:00 2098 -18.6 ·235 -25.3 -18.5 -23.7 -17.4 -25.2 -18.7 -25.3 -17.4 -21.363 7.9 

00:11:39:20 2099 -18.6 -23.6 -253 -18.5 -23.7 -17.4 -25.2 -18.8 -253 -17.4 -21388 7.9 

00:11:39:40 2100 -185 -235 -253 -18.6 -23.7 -17.5 -25.2 -18.8 -253 -17.5 -21.388 7.8 

00:11:40:00 2101 -18.5 -23.6 -253 -18.6 -23.7 -17.5 -25.2 -18.8 -253 -17.5 -21.4 7.8 

00:11:40:20 2102 -185 -23.6 -253 -18.6 -23.7 -17.5 -25.2 -18.9 -25.3 -175 -21.413 7.8 

00:11:40:40 2103 -18.4 -23.5 -25.3 -18.7 -23.7 -17.6 -252 -18.9 -25.3 -17.6 -21.413 7.7 

00:11:41:00 2104 -18.4 -23.5 -253 -18.7 -23.7 -17.6 -25.2 -18.9 -25.3 -17.6 -21.413 7.7 

00:11:41:20 2105 -18.4 -235 -253 -18.7 -23.6 -17.6 -25.2 -19 -253 -17.6 -21.413 7.7 

00:11:41:40 2106 -183 -23.5 -253 -18.8 -23.6 -17.7 -25.2 -19 -253 -17.7 -21A25 7.6 

00:11:42:00 2107 -183 -23.5 -25.2 -18.8 -23.6 -17.7 -25.2 -19 -25.2 -17.7 -21.413 75 

00:11:42:20 2108 -18.3 -23.5 -25.2 -18.9 -23.6 -17.7 -25.1 -19.1 -25.2 -17.7 -21.425 75 

00:11:42:40 2109 -183 -235 -25.2 -18.9 -23.6 -17.8 -25.1 -19.1 -25.2 -17.8 -21.438 7.4 

00:11:43:00 2110 -183 -23.5 -25.2 -18.9 -23.6 -17.8 -25.1 -19.2 -25.2 -17.8 -21.45 7.4 

00:11:43:20 2111 -18.2 -23.5 -25.2 -19 -23.6 -17.8 -25.1 -19.2 -25.2 -17.8 -21.45 7.4 

00:11:43:40 2112 -18.2 -23.5 -25.2 -19 -23.6 -17.9 -25.1 -19.2 -25.2 -17.9 -21.463 7.3 

00:11:44:00 2113 -18.2 -235 -25.2 -19 -23.6 -17.9 -25.1 -19.3 -25.2 -17.9 -21.475 73 

00:11:44:20 2114 -18.2 -23.5 -25.1 -19.1 -23.6 -17.9 -25.1 -19.3 -25.1 -17.9 -21.475 7.2 

00:11:44:40 2115 -18.2 -23.5 -25.1 -19.1 -23.6 -18 ·25.1 -193 -25.1 -18 -21.488 7.1 

00;11:45:00 2116 -18.2 -23.4 -25.1 -19.1 -23.5 -18 -25.1 -19.4 -25.1 -18 -21.475 7.1 

00;11:45:20 2117 -18.2 -23.4 -25.1 -19.1 -23.5 -18 -25 -19.4 -25.1 -18 -21.463 7.1 



APENDICE 6.g 

Reporte de temperatura y tiempo de medición en el proceso de 
congelado de carne molida de res (vaca) 



Tiempo y temperatura de curvas de congelado carne de res molida en bolsa de plástico 

Readinglime Sequence DTlOO -·e DTlOO -·e DT100 -·e DTlOO -·e DT101 -·e DT101 -·e DT101 -·e DT101 -·e MfnimooC Máximo oc Promedio oc Range oc 

00:00:00:00 1 -0.1 19.6 10 16.1 0.2 20.1 14.7 17.1 -0.1 20.1 12.213 20.2 

00:00:00:20 2 -0.1 19.5 10 16 0.2 20.1 14.7 17 -0.1 20.1 12.175 20.2 

00:00:00:40 3 -0.1 19.4 10 15.9 0.2 20 14.6 16.9 -0.1 20 12.113 20.1 

00:00:01:00 4 -0.1 19.4 9.9 15.8 0.1 19.9 14.6 16.8 -0.1 19.9 12.05 20 

00:00:01:20 S -0.2 19.3 9.9 15.6 0.1 19.8 14.6 16.7 -0.2 19.8 11.975 20 

00:00:01:40 6 -0.2 19.2 9.9 15.5 0.1 19.8 14.5 16.6 -0.2 19.8 11.925 20 

00:00:02:00 7 -0.2 19.1 9.9 15.4 0.1 19.7 14.5 16.5 -0.2 19.7 11.875 19.9 

00:00:02:20 8 -0.2 19 9.9 15.3 o 19.6 14.4 16.4 -0.2 19.6 11.8 19.8 

00:00:02:40 9 -0.2 19 9.9 15.2 o 19.6 14.4 16.3 -0.2 19.6 11.ns 19.8 

00:00:03:00 10 -0.3 18.9 9.9 15 o 19.5 14.3 16.2 -0.3 19.5 11.688 19.8 

00:00:03:20 11 -0.3 18.8 9.8 14.9 o 19.4 14.3 16.1 -0.3 19.4 11.625 19.7 

00:00:03:40 12 -0.3 18.7 9.8 14.8 o 19.3 14.2 16 -0.3 19.3 11.563 19.6 

00:00:04:00 13 -0.3 18.6 9.8 14.7 -0.1 19.3 14.2 15.9 -0.3 19.3 11.513 19.6 
00:00:04:20 14 -0.3 18.6 9.8 14.6 -0.1 19.2 14.1 15.8 -0.3 19.2 11.463 19.5 
00:00:04:40 15 -0.3 18.5 9.7 14.4 -0.1 19.1 14.1 15.7 -0.3 19.1 11.388 19.4 
00:00:05:00 16 -0.4 18.4 9.7 14.3 -0.1 19.1 14 15.6 -0.4 19.1 11.325 19.5 
00:00:05:20 17 -0.4 18.3 9.7 14.2 -0.1 19 13.9 15.5 -0.4 19 11.263 19.4 

00:00:05:40 18 -0.4 18.2 9.7 14.1 -0.2 18.9 13.9 15.4 -0.4 18.9 11.2 19.3 
00:00:06:00 19 -0.4 18.2 9.6 14 -0.2 18.8 13.8 15.3 -0.4 18.8 11.138 19.2 
00:00:06:20 20 -0.4 18.1 9.6 13.8 -0.2 18.8 13.8 15.2 -0.4 18.8 11.088 19.2 
00:00:06:40 21 -0.4 18 9.6 13.7 -0.2 18.7 13.7 15.1 -0.4 18.7 11.025 19.1 
00:00:07:00 22 -0.5 17.9 9.5 13.6 -0.2 18.6 13.7 15 -O .S 18.6 10.95 19.1 
00:00:07:20 23 -O .S 17.8 9.5 13.5 -0.3 18.5 13.6 14.9 -0.5 18.5 10.875 19 
00:00:07:40 24 -0.5 17.7 9.5 13.4 -0.3 18.5 13.5 14.8 -0.5 18.5 10.825 19 
00:00:08:00 25 -0.5 17.7 9.4 13.3 -0.3 18.4 13.5 14.7 -0.5 18.4 10.775 18.9 

00:00:08:20 26 -o.s 17.6 9.4 13.1 -0.3 18.3 13.4 14.6 -o.s 18.3 10.7 18.8 

00:00:08:40 27 -o.s 17.5 9.4 13 -0.3 18.2 13.3 14.5 -o.s 18.2 10.638 18.7 
00:00:09:00 28 -0.6 17.4 9.3 12.9 -0.4 18.2 13.3 14.4 -0.6 18.2 10.563 18.8 

00:00:09:20 29 -0.6 17.3 9.3 12.8 -0.4 18.1 13.2 14.3 -0.6 18.1 10.5 18.7 
00:00:09:40 30 -0.6 17.2 9.3 12.7 -0.4 18 13.1 14.2 -0.6 18 10.438 18.6 

00:00:10:00 31 -0.6 17.1 9.2 12.5 -0.4 17.9 13.1 14.1 -0.6 17.9 10.363 18.5 
00:00:10:20 32 -0.6 17.1 9.2 12.4 -0.4 17.9 13 14 -0.6 17.9 10.325 18.5 
00:00:10:40 33 -0.6 17 9.1 12.3 -0.4 17.8 12.9 13.9 -0.6 17.8 10.25 18.4 
00:00:11:00 34 -0.7 16.9 9.1 12.2 -o.s 17.7 12.9 13.8 -0.7 17.7 10.175 18.4 
00:00:11:20 35 -0.7 16.8 9 12.1 -o.s 17.6 12.8 13.7 -0.7 17.6 10.1 18.3 

00:00:11:40 36 -0.7 16.7 9 12 -o.s 17.5 12.7 13.6 -0.7 17.5 10.038 18.2 
00:00:12:00 37 -0.7 16.6 8.9 11.9 -o.s 17.5 12.7 13.5 -0.7 17.5 9.988 18.2 
00:00:12:20 38 -0.7 16.5 8.9 11.7 -o.s 17.4 12.6 13.4 -0.7 17.4 9.913 18.1 

00:00:12:40 39 -0.7 16.4 8.8 11.6 -o.s 17.3 12.5 13.3 -0.7 17.3 9.838 18 
00:00:13:00 40 -0.7 16.3 8.8 11.5 -0.6 17.2 12.4 13.2 -0.7 17.2 9.763 17.9 
00:00:13:20 41 -0.7 16.2 8.7 11.4 -0.6 17.1 12.4 13.1. -0.7 17.1 9.7 17.8 
00:00:13:40 42 -0.7 16.1 8.7 11.3 -0.6 17.1 12.3 13 -0.7 17.1 9.65 17.8 
00:00:14:00 43 -0.7 16.1 8.6 11.2 -0.6 17 12.2 12.9 -0.7 17 9.588 17.7 
00:00:14:20 44 -0.8 16 8.6 11.1 -0.6 16.9 12.1 12.8 -0.8 16.9 9.513 17.7 
00:00:14:40 45 -0.8 15.9 8.5 10.9 -0.6 16.8 12.1 12.7 -0.8 16.8 9.438 17.6 
00:00:15:00 46 -0.8 15.8 8.5 10.8 -0.6 16.7 12 12.6 -0.8 16.7 9.375 17.5 
00:00:15:20 47 -0.8 15.7 8.4 10.7 -0.7 16.7 11.9 12.5 -0.8 16.7 9.3 17.5 
00.{)0:15:40 48 -0.8 15.6 8.3 10.6 -0.7 16.6 11.8 12.4 -0.8 16.6 9.225 17.4 
00:00:16:00 49 -0.8 15.5 8.3 10.5 -0.7 16.5 11.7 12.3 -0.8 16.5 9.163 17.3 
00:00:16:20 so -0.8 15.4 8.2 10.4 -0.7 16.4 11.7 12.2 -0.8 16.4 9.1 17.2 
00:00:16:40 51 -0.8 15.3 8.2 10.3 -0.7 16.3 11.6 12.1 -0.8 16.3 9.038 17.1 
00:00:17:00 52 -o.8 15.2 8.1 10.2 -0.7 16.2 11.5 12 -0.8 16.2 8.963 17 
00:00:17:20 53 -0.9 15.1 8 10.1 -0.7 16.2 11.4 11.9 -0.9 16.2 8.888 17.1 
00:00:17:40 54 -0.9 15 8 10 -0.7 16.1 11.3 11.8 -0.9 16.1 8.825 17 
00:00:18:00 55 -0.9 14.9 7.9 9.9 -0.8 16 11.2 11.7 -0.9 16 8.738 16.9 
00:00:18:20 56 -0.9 14.8 7.9 9.8 -0.8 15.9 11.2 11.6 -0.9 15.9 8.688 16.8 
00:00:18:40 57 -0.9 14.7 7.8 9.7 -o.s 15.8 11.1 11.5 -0.9 15.8 8.613 16.7 
00:00:19:00 58 -0.9 14.5 7.7 9.6 -0.8 15.7 11 11.4 -0.9 15.7 8.525 16.6 
00:00:19:20 59 -0.9 14.4 7.7 9.5 -0.8 15.6 10.9 11.3 -0.9 15.6 8.463 16.5 
00:00:19:40 60 -0.9 14.3 7.6 9.4 -0.8 15.6 10.8 11.2 -0.9 15.6 8.4 16.5 
00:00:20:00 61 -0.9 14.2 7.5 9.3 -0.8 15.5 10.7 11.1 -0.9 15.5 8.325 16.4 
00:00:20:20 62 -0.9 14.1 7.5 9.2 -0.8 15.4 10.6 11 -0.9 15.4 8.263 16.3 
00:00:20:40 63 -0.9 14 7.4 9.1 -0.8 15.3 10.5 10.9 -0.9 15.3 8.188 16.2 
00:00:21:00 64 -0.9 13.9 7.3 9 -0.8 15.2 10.5 10.8 -0.9 15.2 8.125 16.1 
00:00:21:20 65 -0.9 13.8 7.3 8.9 -0.9 15.1 10.4 10.7 -0.9 15.1 8.05 16 
00:00:21:40 66 -1 13.7 7.2 8.8 -0.9 15 10.3 10.6 -1 15 7.963 16 
00:00:22:00 67 -1 13.6 7.1 8.7 -0.9 14.9 10.2 10.5 -1 14.9 7.888 15.9 
00:00:22:20 68 -1 13.5 7.1 8.6 -0.9 14.8 10.1 10.4 -1 14.8 7.825 15.8 
00:00:22:40 69 -1 13.4 7 8.5 -0.9 14.8 10 10.3 -1 14.8 7.763 15.8 
00:00:23:00 70 -1 13.3 6.9 8.4 -0.9 14.7 9.9 10.2 -1 14.7 7.688 15.7 
00:00:23:20 71 -1 13.2 6.8 8.3 -0.9 14.6 9.8 10.2 -1 14.6 7.625 15.6 
00:00:23:40 72 -1 13.1 6.8 8.2 -0.9 14.5 9.7 10.1 -1 14.5 7.563 15.5 
00:00:24:00 73 -1 12.9 6.7 8.1 -0.9 14.4 9.6 10 -1 14.4 7.475 15.4 
00:00:24:20 74 -1 12.8 6.6 8.1 -0.9 14.3 9.5 9.9 -1 14.3 7.413 15.3 
00:00:24:40 75 -1 12.7 6.6 8 -0.9 14.2 9.4 9.8 -1 14.2 7.35 15.2 
00:00:25:00 76 -1 12.6 6.5 7.9 -0.9 14.1 9.4 9.7 -1 14.1 7.288 15.1 
00:00:25:20 77 -1 12.5 6.4 7.8 -1 14 9.3 9.6 -1 14 7.2 15 
00:00:25:40 78 -1 12.4 6.4 7.7 -1 13.9 9.2 9.5 -1 13.9 7.138 14.9 
00:00:26:00 79 -1.1 12.3 6.3 7.6 -1 13.8 9.1 9.5 -1.1 13.8 7.063 14.9 
00:00:26:20 80 -1.1 12.2 6.2 7.5 -1 13.7 9 9.4 -1.1 13.7 6.988 14.8 
00:00:26:40 81 -1.1 12.1 6.2 7.5 -1 13.7 8.9 9.3 -1.1 13.7 6.95 14.8 
00:00:27:00 82 -1.1 11.9 6.1 7.4 -1 13.6 8.8 9.2 -1.1 13.6 6.863 14.7 
00:00:27:20 83 -1.1 11.8 6 7.3 -1 13.5 8.7 9.1 -1.1 13.5 6.788 14.6 
00:00:27:40 84 -1.1 11.7 6 7.2 -1 13.4 8.6 9 -1.1 13.4 6.725 14.5 
00:00:28:00 85 -1.1 11.6 5.9 7.1 -1 13.3 8.5 8.9 -1.1 13.3 6.65 14.4 
00:00:28:20 86 -1.1 11.5 5.8 7.1 -1 13.2 8.4 8.9 -1.1 13.2 6.6 14.3 
00:00:28:40 87 -1.1 11.4 5.8 7 -1 13.1 8.3 8.8 -1.1 13.1 6.538 14.2 
00:00:29:00 88 -1.1 11.3 5.7 6.9 -1 13 8.2 8.7 -1.1 13 6.463 14.1 
00:00:29:20 89 -1.1 11.2 5.6 6.8 -1 12.9 8.1 8.6 -1.1 12.9 6.388 14 



00:07:17:00 1312 -93 -15.8 -10.8 -16.1 -8.1 -13.6 -135 -12.7 -16.1 -8.1 -12.488 

00:07:17:20 1313 -92 -15.8 -10.8 -16.1 -8.1 -13.6 -13.5 -12.8 -16.1 -8.1 -12.488 

00:07:17:40 1314 -15.8 -10.8 -16.2 -8.1 -13.6 -13.6 -12.8 -16.2 -8.1 -12.513 8.1 

00:07:18:00 1315 _g_2 -15.8 -10.& -16...2 -8.1 -B.6 -13.6. -12..& -16..2 -8.1 -12.SB 8.1 

00:07:18:20 1316 -9.2 -15.8 -10.8 -16.2 -8.1 -13.7 -13.6 -12.8 -16.2 -8.1 -12.525 8.1 

00:07:18:40 1317 -9.2 -15.9 -10.8 -163 -8 -13.7 -13.6 -12.9 -16.3 -B -12.55 8.3 

00:07:19:00 1318 -92 -15.9 -10.8 -16.3 -8 -13.7 -13.6 -12.9 -163 ·B -12.55 8.3 

00:07:19:20 1319 -92 -153 -103 -16.3 .. -13.7 -13.6 -12.9 -16.3 .. -12.563 8.3 

00:07:19:40 1320 -92 -15.9 -10.9 -163 .. -13.7 -13.6 -13 -163 .. -12575 B3 

00:07:20:00 1321 -92 -15.9 -10.9 -16.4 -8 -13.8 -13.6 -13 -16.4 .. -12.6 B.4 

00:07:20:20 1322 ·92 -16 -10.9 -16.4 .. -13.8 -13.6 -13 -16.4 .. -12.613 8.4 

00:07:20:40 1323 -9.2 -16 -10.9 -16.4 .. -13.8 -13.7 -13.1 -16.4 .. -12.638 8.4 

00:07:21:00 1324 -92 -16 -10.9 -16.5 -8 -13.8 -13.7 -13.1 -16.5 -B -12.65 B.5 

00:07:21:20 1325 -92 -16 -10.9 -16.5 -13.9 -13.7 -13.1 -16.5 .. -12.663 8.5 

00:07:21:40 1326 -92 -16 -11 -16.5 -B -13.9 -13.7 -13.2 -16.5 ·8 -12.688 8.5 

00:07:22:00 1327 -92 -16.1 -11 -16.6 -8 -13.9 -13.7 -13.2 -16.6 -8 -12.713 8.6 

00:07:22:20 1328 -92 -16.1 -11 -16.6 .. -13.9 -13.7 -133 -16.6 -8 -12.725 8.6 

00:07:22:40 1329 -92 -16.1 -11 -16.6 -8 -14 -13.7 -133 -16.6 -8 -12.738 B.6 

00:07:23:00 1330 -92 -162 -11 -· -14 -13.7 -133 -16.7 -8 -12.763 8.7 

00:07:23:20 1331 -92 -16.2 -11.1 -16.7 -· -14 -13.8 -13.4 -16.7 .g -12.8 B.7 

00:07:23:40 1332 -9.3 -16.2 -11.1 -16.7 -8.1 -14.1 -13.8 -13.4 -16.7 -8.1 -12.838 8.6 

00:07:24:00 1333 -93 -162 -11.1 -16.8 -8.1 -14.1 -13.8 -13.4 -16.8 -8.1 -12.85 B.7 

00:07:24:20 1334 -9.3 -163 -11.1 -16.8 -8.1 -14.1 -13.8 -135 -16.8 -8.1 -12.875 8.7 

00:07:24:40 1335 -9.3 -163 -112 -16.8 -8.1 -14.1 -13.8 -135 -16.8 -8.1 -12.888 B.7 

00:07:25:00 1336 -9.3 -16.3 -11.2 -16.9 -8.1 -14.2 -13.9 -13.6 -16.9 -8.1 -12.938 B.B 

00:07:25:20 1337 -9.3 -16.4 -11.2 -16.9 -8.1 -14.2 -13..9 -13.6 -16.9 -8.1 -12.95 B.B 

00:07:25:40 1338 -9.3 -16.4 -11.2 -16.9 -8.1 -142 -13.9 -13.6 -16.9 -8.1 -12.95 B.B 

00:07:26:00 1339 -93 -16.4 -113 -17 -8.1 -14.3 -13.9 -13.7 ·11 -8.1 -13 B.9 

00:07:26:20 1340 -9.4 -16.5 -113 -17 -8.1 -14.3 -13.9 -13.7 -17 -8.1 -13.025 8.9 

00.:07:26:4-0 1341 -9.4 -16.5 -11.3 -17 -8.1 -14.3 -14 -13.7 -17 -8.1 -13.038 8.9 

00:07:27:00 1342 -9.4 -16.5 -11.4 -17.1 -82 -14A -14 -13.8 -17.1 -82 -13.1 8.9 

00:07:27:20 1343 -9.4 -16.6 -11.4 -17.1 -82 -14.4 -14 -13.8 -17.1 -82 -13.113 B.9 
00:07:27:40 1344 ·9.4 -16.6 -11.4 -17.1 -82 -14.4 -14 -13.8 -17.1 -82 -13.113 8.9 

00:07:28:00 1345 -9.4 -16.6 -]].4 -17.1 -82 -145 -14.1 -13.9 -17.1 -8.2 -13.15 B.9 

00:07:28:20 1346 -9.5 -16.7 -115 -17.1 -82 -145 -14.1 -13.9 -17.1 -8.2 -13.188 B.9 

00:07:28:40 1347 -9.5 -16.7 -11.5 -172 -82 -14.5 -14.1 -13.9 -17.2 -82 -132 

00:07:29:00 1348 -9.5 -16.7 -11.5 -11.2 -8.3 -14.6 -14.2 -14 -17.2 -8.3 -13.25 8.9 

00:07:29:20 1349 -9.5 -16.8 -11.6 -11.2 -8.3 -14.6 -14.2 -14 -17.2 -8.3 -13.275 B.9 

00:07:29:40 1350 ·95 -16.8 -11.6 -17.2 -8.3 -14.6 -14.2 -14 -17.2 -83 -13.275 B.9 

00:07:30:00 1351 -9.6 -16.8 -11.7 -17.2 -83 -14.7 -143 -14.1 -17.2 -8.3 -13.338 B.9 

00:07:30:20 1352 -9.6 -16.9 -11.7 -17.2 ·B.3 -14.7 -143 -14.1 -112 -8.3 -1335 B.9 

00:07:30:40 1353 -9.6 -16.9 -11.7 -173 -83 -14.8 -143 -14.1 -173 -8.3 -13.375 

00:07:31:00 1354 -9.6 -17 -11.8 -113 -8.4 -14.8 -143 -14.1 -17.3 -8.4 -13.413 B.9 

00:07:31:20 1355 -9.7 -17 -11.8 -173 -8.4 -14.8 -14.4 -14.2 -17.3 -8.4 -13.45 B.9 

00:07:31:40 1356 -9.7 -17 -11.8 -17.3 -8.4 -14..9 -14.4 -142 -173 -8.4 -13.463 8.9 

00:07:32:00 1357 -9.7 -17.1 -11.9 -173 -8.4 -14.9 -14.4 -142 -113 -8.4 -13.488 8.9 

00:07:32:20 1358 -9.7 -17.1 -11.9 -173 -8.4 -14.9 -145 -142 -173 -8.4 -135 B.9 

00:07:32:40 1359 -9.8 -17.1 -12 -173 -8.5 -15 -145 -143 -173 -8.5 -13563 B.B 
00:07:33:00 1360 -9.8 -112 -12 -17.4 -8.5 -15 -14.6 -143 -17.4 -B.S -13.6 B.9 

00:07:33:20 1361 -9.8 -17.2 -12 -17.4 -8.5 -15.1 -14.6 -14.3 -17.4 -8.5 -13.613 B.9 

00:07:33.:40 1362 -9.8 -112 -12.1 -17.4 -8.5 -15.1 -14.6 -14.3 -17.4 -8.5 -13.625 B.9 

00:07:34:00 1363 -9.9 -173 -12.1 -17.4 -8.6 -15.1 -14.7 -14.4 -17.4 -8.6 -13.688 B.B 

00:07:34:20 1364 ·9.9 -173 -12.2 -17.4 -8.6 -152 -14.7 -14.4 -17.4 -8.6 -13.713 8.8 

00:07:34:40 1365 -9.9 -17.3 -12.2 -17.4 -8.6 -15.2 -14.8 -14.4 -17.4 -8.6 -13.n5 B.B 

00:07:35:00 1366 -10 -17.4 -122 -17.4 -8.6 -15.2 -14.8 -14.4 -17.4 -8.6 -13.75 B.B 

00:07:35:20 1367 -10 -17.4 -12.3 -17.5 -8.7 -15.3 -14.8 -14.5 -17.5 -8.7 -13.813 B.B 

00:07:35:40 1368 -10 -175 -123 -17.5 -8.7 -153 -14.9 -14.5 -17.5 -8.7 -13.838 8.8 

00:07:36:00 1369 -10 -17.5 -11.4 -17.5 -8.7 -15.4 -14.9 -14.5 -17.5 -8.7 -13.863 B.8 

00:07:36:20 1370 -10.1 -17.5 -12.4 -17.5 -8.7 -15.4 -15 -14.5 -17.5 -8.7 -13.888 B.B 

00:07:36:40 1371 -10.1 -17.6 -IZ.S -17.5 -B.8 -15.4 -15 -14.6 -17.6 -8.8 -13.938 8.8 

00:07:37:00 1372 -10.1 -17.6 -12.5 -175 -8.8 -155 -15 -14.6 -17.6 -8.8 -13.95 B.B 

00:07:37:20 1373 -102 -17.7 -125 -115 -8.8 -15.5 -15.1 -14.6 -17.7 -8.8 -13.988 8.9 

00:07:37:40 1374 -102 -17.7 -12.6 -17.6 -8.9 -15.6 -15.1 -14.6 -17.7 -8.9 -14.038 B.B 

00:07:38:00 1375 -102 -17.7 -12.6 -17.6 -8.9 -15.6 -15.2 -14.7 -17.7 -8.9 -14.063 B.B 

00:07:38:20 1376 -10.3 -17.8 -12.7 -17.6 -B.9 -15.6 -15.2 -14.7 -17.8 -8.9 -14.1 B.9 

00:07:38:40 1377 -10.3 -17.8 -12.7 -17.6 -8.9 -15.7 -15.3 -14.7 -17.8 -8.9 -14.125 B.9 

00:07:39:00 1378 -10.3 -17.8 -12.8 -17.7 -9 -15.7 -153 -14.8 -17.8 -9 -14.175 8.8 

00:07:39:20 1379 -10.4 -17.8 -12.8 -17.7 .g -15.7 -153 -14.8 -17.8 -9 -14.188 B.B 

00:07:39:40 1380 -10.4 -17.9 -12.8 -17.7 .g -15.8 -15.4 -14.8 -17.9 -9 -14.225 8.9 

00:07:40:00 1381 -10.4 -17.9 -12.9 -17.7 -9.1 -15.8 -15.4 -14.8 -17.9 -9.1 -14.25 B.B 

00:07:40:20 1382 -10.5 -17.9 -12.9 -17.8 -9.1 -15.8 -15.4 -14.9 -17.9 -9.1 -14.288 B.B 
00:07:40:40 1383 -10.5 -17.9 -13 -17.8 -9.1 -15.8 -155 -14.9 -17.9 -9.1 -14.313 B.B 
00:07:41:00 1384 -105 -18 -13 -17.8 -92 -15.9 -155 -14.9 -lB -92 -14.35 B.B 

00:07:41:20 1385 -10.6 -lB -13 -17.8 ·92 -15.9 -155 -15 -lB -92 -14.375 B.B 
00:07:41:40 1386 ·10.6 -1B -13.1 -17.9 -92 -15.9 -15.6 -15 -1B ·92 -14.413 B.B 
00:07:42;00 1387 -10.6 -18 -13.1 -17.9 -93 -16 -15.6 -15 -18 -9.3 -14.438 B.7 

00:07:42:20 1388 -10.7 -18 -13.1 -17.9 -9.3 -16 -15.6 -15.1 -lB -9.3 -14.463 B.7 
00:07:42:40 1389 -10.7 -lB -13.1 -17.9 -9.3 -16 -15.6 -15.1 -lB -9.3 -14.463 B.7 
00:07:43:00 1390 -10.7 -lB -13.2 -lB -9.4 -16 -15.7 -15.1 -lB -9.4 -14.513 B.6 
00:07:43:20 1391 -10.8 -18.1 -132 -lB -9.4 -16.1 -15.7 -152 -18.1 -9.4 -14.563 B.7 
00:07:43:40 1392 -10.8 -18.1 -13.2 -lB -9.4 -16.1 -15.7 -15.2 -18.1 -9.4 -14.563 B.7 
00:07:44:00 1393 -10.9 -18.1 -13.3 -lB -95 -16.1 -15.7 -15.2 ·18.1 -95 -14.6 8.6 
00:07:44:20 1394 -10.9 -18.1 -133 -18.1 -9.5 -16.1 -15.8 -153 -18.1 -9.5 -14.638 B.6 
00:07:44:40 1395 -10.9 -18.1 -133 -18.1 -9.5 -16.1 -15.8 -153 -18.1 -9.5 -14-.638 B.6 
00:07:45:00 1396 -11 -18.1 -133 -18.1 -9.6 -162 -15.8 -153 -18.1 -9.6 -14.675 B.S 
00:07:45:20 1397 -11 -18.1 -13.4 -182 -9.6 -162 -15.8 -15.4 -182 -9.6 -14.713 8.6 
00:07:45:40 1398 -11 -18.1 -13.4 -18.2 -9.6 -16.2 -15.9 -15.4 -18.2 -9.6 -14.725 B.6 
00:07:46:00 1399 -11.1 -18.2 -13.4 -18.2 -9.7 -16.2 -15.9 -15.4 -18.2 -9.7 -14.763 B.S 
00:07:46:20 1400 -11.1 -18.2 -13.4 -18.2 -9.7 -16.3 -15.9 -15.5 -18.2 -9.7 -14.788 8.5 
00:07:46:40 1401 -11.1 -18.2 -13.4 -183 -9.7 -16.3 -15.9 -155 -183 -9.7 -14.8 B.6 
00:07:47:00 1402 -11.2 -18.2 -13.5 -18.3 -9.8 -163 -15.9 -15.5 -18.3 -9.8 -14.838 B5 

00:07:47:20 1403 -11.2 -18.2 -13.5 -183 -9.8 -163 -16 -15.6 -183 -9.8 -14.863 B.S 
00:07:47:40 1404 -11.2 -18.2 -135 -18.4 -9.8 -163 -16 -15.6 -18.4 ·9.8 -14-.875 B.6 
00:07:48:00 1405 -11.3 -1&2 -13.5 -18.4 -9.9 -16.3 -16 -15.6 -18.4 -9.9 -14.9 B.5 



00:10:04:40 1815 -16.8 -20.7 -16.2 -23.1 -16.4 -203 -17.1 -21.4 -23.1 -16.2 -19.125 6.9 

00:10:05:00 1816 -16.8 -20.7 -163 -23.:Z -16.4 -203 -17.1 -22.4 -23.:Z -163 -19.15 6.9 

00:10:05:20 1817 -16.8 -20.7 -163 -23.2 -16.4 -203 -17.1 -22.4 -23.2 -163 -19.15 6.9 

00:10:05:40 1&1& -16.& -'l0.7 -16.S -16.4 -'Z0.3 -17.2 -22.5 -2::1.2 -16.3 -19.175 6.9 

00:10:06:00 1819 -16.8 -20.7 -16.3 -23.2 -16.4 -203 -17.2 -22.5 -23.2 -16.3 -19.175 6.9 

00:10:06:20 1820 -16.8 -20.7 -16.4 -23.2 -16.4 -20.3 -17.2 -22.5 -23.2 -16.4 -19.188 6.8 

00:10:06:40 1821 -16.8 -20.7 -16.4 -23.2 -16.4 -20.3 -173 -2z.s -23.2 -16.4 -19.2 6.8 

00:10:07:00 1822 -16.3 -20.7 -16.4 -23.3 -16.4 -20.3 -17.3 -22.5 -23.3 -16.4 -1.9'.213 6.9 

00:10:07:20 1823 -16.8 -20.7 -16.5 -233 -16.4 -203 -113 -22.6 -233 -16.4 -19.238 6.9 

00:10:07:40 1824 -16.8 -20.7 -165 -233 -16.4 -203 -17.4 -22.6 -233 -16.4 -19.25 6.9 

00:10:08:00 1825 -16.8 -20.7 -16.5 -233 -16.4 -203 -17.4 -22.6 -233 -16.4 -19.25 6.9 

00:10:08:20 1826 -16.8 -20.7 -16.6 -23.3 -16.4 -20.3 -17.4 -22.6 -23.3 -16.4 -19.263 6.9 

00:10:08:40 1827 -16.9 -20.7 -16.6 -23.4 -16.4 -20.3 -17.5 -22.6 -23.4 -16.4 -19.3 

00:10:09:00 1828 -16.9 -20.7 -16.6 -23.4 -16.4 -203 -17.5 -22.6 -23.4 -16.4 -19.3 

00:10:09:20 1829 -16.9 -20.7 -16.7 -23.4 -16.4 -20.3 -17.5 -22.6 -23.4 -16.4 -19.313 

00:10:09:40 1830 -16.9 -20.7 -16.7 -23.4 -16.4 -20.3 -17.6 -22.7 -23.4 -16.4 -19338 

00:10:10:00 1831 -16.9 -20.7 -16.7 -23.4 -165 -203 -17.6 -22.7 -23.4 -16.5 -1935 6.9 

00:10:10:20 1832 -16.9 -20.7 -16.8 -23.4 -16.5 -203 -17.6 -22.7 -Z3.4 -16.5 -19363 6.9 

00:10:10:40 1833 -16.9 -20.7 -16.8 -23.5 -16.5 -20.3 -17.7 -22.7 -23.5 -16.5 -19.388 

00:10:11:00 1834 -16.9 -20.8 -16.8 -23.5 -16.5 -20.3 -17.7 -22.8 -23.5 -16.5 -19.413 

00:10:11:20 1835 -17 -20.8 -16.8 -235 -165 -203 -17.7 -22.8 -235 -16.5 -19.425 

00:10:11:40 1836 -17 -20.8 -16.9 -23.5 -165 -20.4 -17.8 -22.8 -235 -16.5 -19.463 

00:10:12:00 1837 -17 -20.8 -16.9 -23.5 -16.6 -20.4 -17.8 -22.8 -235 -16.6 -19.475 6.9 

00:10:12:20 1838 -17 -20.8 -16.9 -23.6 -16.6 -20.4 -17.8 -22.8 -23.6 -16.6 -19.488 

00:10:12:40 1839 -17 -20.8 -16.9 -23.6 -16.6 -20.4 -17.8 -22.8 -23.6 -16.6 -19.488 

00:10:13:00 1840 -17 -20.9 -17 -23.6 -16.6 -20.4 -17.9 -22.9 -23.6 -16.6 -19538 

00:10:13:20 1841 -17.1 -20.9 -17 -23.6 -16.6 -20.4 -17.9 -22.9 -23.6 -16.6 -19.55 

00:10:13:40 1842 -17.1 -20.9 -17 -23.6 -16.6 -20.4 -17.9 -22.9 -23.6 -16.6 -19.55 

00:10:14:00 1843 -17.1 -20.9 -17 -23.6 -16.7 -20.4 -17.9 -22.9 -23.6 -16.7 -19.563 6.9 

00:10:14:20 1844 -17.1 -"0.9 -17 .::13.7 -16.7 -"0.4 -17.9 -22.9 .::13.7 -16.7 -19.575 

00:10:14:40 1845 -17.1 -21 -17 -23.7 -16.7 -20.4 -18 -23 -23.7 -16.7 -19.613 

00:10:15:00 1846 -17.2 -21 -17 -23.7 -16.7 -205 -18 -23 -23.7 -16.7 -19.638 

00:10:15:20 1847 -17.2 -21 -17.1 -23.7 -16.7 -205 -18 -23 -23.7 -16.7 -19.65 

00:10:15:40 1848 -17.2 -21 -17.1 -23.7 -16.8 -20.5 -18 -23 -23.7 -16.8 -19.663 6,9 

00:10:16:00 1849 -17.2 -21 -17.1 -23.8 -16.8 -20.5 -18 -23 -23.8 -16.8 -19.675 

00:10:16:20 1850 -17.2 -21.1 -17.1 -23.8 -16.8 -20.5 -18 -23 -23.8 -16.B -19.688 

00:10:16:40 1851 -17.3 -21.1 -17.1 -23.8 -16.8 -205 -18.1 -23.1 -23.8 -16.8 -19.725 

00:10:17:00 1852 -17.3 -21.1 -17.1 -23.8 -16.9 -20.6 -18.1 -23.1 -23.B -16.9 -19.75 6.9 

00:10:17:20 1853 -173 -21.1 -17.2 -23.8 -16.9 -20.6 -18.1 -23.1 -23.8 -16.9 -19.763 6.9 

00:10:17:40 1854 -17.4 -21.2 -17.2 -23.8 -16.9 -20.6 -18.1 -23.1 -23.8 -16.9 -19.788 6.9 

00:10:18:00 1855 -17.4 -21.2 -17.2 -23.9 -17 -20.6 -18.1 -23.1 -23.9 -17 -19.813 6.9 

00:10:18:20 1856 -17.4 -21.2 -17.2 -23.9 -17 -20.6 -18.1 -23.1 -23.9 -17 -19.813 6.9 

00:10:18:40 1857 -17.4 -21.2 -17.2 -23.9 -17 -20.6 -18.1 -23.2 -23.9 -17 -19.825 6.9 

00:10:19:00 1858 -17.5 -21.2 -17.2 -23.9 -17 -20.7 -18.2 -23.2 -23.9 -17 -19.863 6.9 

00:10:19:20 1859 -175 -21.2 -17.2 -23.9 -1].1 -20.] -18.2 -23.2 -23.9 -17.1 -19.875 6.8 

00:10:19:40 1860 -175 -213 -17.2 -23.9 -17.1 -20.7 -182 -23.2 -23.9 -17.1 -19.888 6.8 

00:10:20:00 1861 -17.5 -21.3 -17.2 -24 -17.1 -20.7 -18.2 -24 -17.1 -19.9 6.9 

00:10:20:20 1862 -17.6 -21.3 -17.2 -24 -17.1 -20.7 -18.2 -233 -24 -17.1 -19.925 6.9 

00:10:20:40 1863 -17.6 -213 -173 -24 -17.2 -20.7 -18.2 -23.3 -24 -17.2 -19.95 6.8 

00:10:21:00 1864 -17.6 -21.4 -113 -24 -17.2 -20.7 -18.2 -23.3 -24 -17.2 -19.963 6.8 

00:10:21:20 1865 -17.6 -21.4 -113 -24 -17.2 -20.8 -18.2 -233 -24 -17.2 -19.975 6.8 

00:10:21:40 1866 -17.7 -21.4 -17.3 -24 -17.2 -20.8 -18.2 -233 -24 -17.2 -19.988 6.8 

00:10:22:00 1867 -17.7 -21.4 -173 -24 -17.3 -20.8 -18.2 -233 -24 -173 -20 6.7 

00:10:22:20 1868 -17.7 -21.4 -173 -24 -17.3 -20.8 -183 -233 -24 -173 -20.013 6.7 

00:10:22:40 1869 -17.7 -21.5 -17.3 -24 -173 -20.8 -183 -233 -24 -173 -20.025 6.7 

00:10:23:00 1870 -17.8 -21.5 -173 -24 -113 -20.8 -18.3 -233 -24 -17.3 -20.038 6.7 

00:10:23:20 1871 -17.8 -21.5 -17.3 -24 -173 -20.9 -183 -233 -24 -173 -20.05 6.7 

00:10:23:40 1872 -17.8 -21.5 -173 -24 -17.4 -20.9 -183 -23.3 -24 -173 -20.063 6.7 

00:10:24:00 1873 -17.8 -21.6 -17.3 -24 -17.4 -20.9 -183 -233 -24 -17.3 -20.075 6.7 
OO:lO:l4:ZO 1874 -17.8 -l1.6 -17.3 ·Z4 -17.4 -Z0.9 -18.3 -23.3 -Z4 ·17.3 -l0.075 6.7 

00:10:24:40 1875 -17.8 -21.6 -17.4 -24 -17.4 -20.9 -l83 -233 -24 -17.4 -20.088 6.6 

00:10:25:00 1876 -17.9 -21.6 -17.4 -24 -17.4 -21 -183 -233 -24 -17.4 -20.113 6.6 

00:10:25:20 1877 -17.9 -21.6 -17.4 -24 -175 -21 -18.3 -233 -24 -17.4 -20.125 6.6 

00:10:25:40 1878 -17.9 -21.7 -17.4 -24 -17.5 -21 -183 -23.3 -24 -17.4 -20.138 6.6 

00:10:26:00 1879 -17.9 -21.7 -17.4 -24 -17.5 -21 -183 -23.3 -24 -17.4 -20.138 6.6 

00:10:26:20 1880 -17.9 -21.7 -17.4 -23.9 -17.5 -21 -18.3 -23.4 -23.9 -17.4 -20.138 65 

00:10:26:40 1881 -17.9 -21.7 -17.4 -23.9 -175 -21.1 -183 -233 -23.9 -17.4 -20.138 65 
00:10:27:00 1882 -17.9 -21.7 -17.4 -23.9 -17.5 -21.1 -183 -233 -23.9 -17.4 -20.138 65 

00:10:27:20 1883 -17.9 -21.8 -17.4 -23.9 -115 -21.1 -183 -233 -23.9 -17.4 -20.15 65 

00:10:27:40 1884 -18 -21.8 -17.4 -23.9 -115 -21.1 -183 -23.4 -23.9 -17.4 -20.175 6.5 
00:10:28:00 1805 -18 -21.8 -17.4 -23.9 -21.1 -183 -233 -23.9 -17.4 -20.175 6.5 

00:10:28:20 1886 -18 -21.8 -17.4 -23.9 -17.6 -21.1 -18.4 -233 -23.9 -17.4 -20.188 6.5 

00:10:28:40 1887 -18 -21.8 -17.4 -23.9 -17.6 -21.1 -18.4 -23.3 -23.9 -17.4 -20.188 6.5 
00:10:29:00 1888 -18 -21.8 -17.4 -23.9 -17.6 -21.2 -18.4 -233 -23.9 -17.4 -20.2 6.5 
00:10:29:20 1889 -18 -21.8 -17.4 -23.9 -17.6 -21.2 -IBA -233 -23.9 -17.4 -20.2 65 

00:10:29:40 1890 -18 -21.8 -17.4 -23.8 -17.6 -212 -18.4 -233 -23.8 -17.4 -20.188 6.4 

00:10:30:00 1891 -18 -21.8 -17.4 -23.8 -17.6 -21.2 -18.4 -233 -23.8 -17.4 -20.188 6.4 

00:10:30:20 1892 -18 -21.9 -17.4 -23.8 -17.6 -21.2 -18.4 -233 -23.8 -17.4 -20.2 6.4 

00:10:30:40 1893 -18 -21.9 -17.4 -23.8 -17.6 -21.2 -18.4 -233 -23.8 -17.4 -20.2 6.4 

00:10:31:00 1894 -18 -21.9 -17.4 -23.8 -17.6 -21.2 -18.4 -233 -23.8 -17.4 -20.2 6,4 

00:10:31:20 1895 -18.1 -21.9 -17.4 -23.8 -17.6 -21.2 -18.4 -233 -23.8 -17.4 -20.213 6.4 
00:10:31:40 l896 -18.1 ~17.4 -17.7 -18.4 -.233 -23.B -17.4 -20.225 6.4 

00:10:32:00 1897 -18.1 -21.9 -17.4 -23.8 -17.7 -21.2 -18.4 -233 -23.8 -17.4 -20.225 6.4 
00:10:32:20 1898 -18.1 -21.9 -17.4 -23.8 -17.7 -213 -18.4 -233 -23.8 -17.4 -20.238 6.4 

00:10:32:40 1899 -18.1 -21.9 -17.4 -23.8 -17.7 -213 -18.4 -233 -23.8 -17.4 -20.238 6.4 
00:10:33:00 1900 -18.1 -21...9' -17.4 -23.3 -17.7 -21.3 -18.4 -23.3 -23.8 -17.4 -20.238 6.4 
00:10:33:20 1901 -18.1 -21.9 -17.4 -23.8 -17.7 -213 -18.4 -233 -23.8 -17.4 -20.238 6.4 
00:10:33:40 1902 -18.1 -21.9 -17.4 -23.7 -17.1 -18.4 -233 -23.7 -17.4 -20.225 63 

00:10:34:00 1903 -18.1 -21.9 -17.4 -23.7 -17.7 -213 -18.4 -233 -23.7 -17.4 -20.225 6.3 
00:10:34:20 1904 -18.1 -21.9 -17.4 -23.7 -17.7 -213 -18.4 -233 -23.7 -17.4 -20.225 6.3 
00:10:34:40 1905 -18.1 -21.9 -17.4 -23.7 -17.7 -213 -18.4 -233 -23.7 -17.4 -20.225 63 
00:10:35:00 1906 -18.1 -21.9 -17.4 -23.7 -17.7 -213 -18.4 -233 -23.7 -17.4 -20.225 63 

00:10:35:20 1907 -18.1 -21.9 -17.4 -23.7 -17.7 -213 -18.4 -23.3 -23.7 -17.4 -20.225 63 
00:10:35:40 1908 -18.1 -21.9 -17.4 -23.7 -17.7 -213 -18.4 -23.3 -23.7 -17.4 -20.225 6.3 
00;10:36:00 1909 -18.1 -21.9 -17.4 -23.7 -17.8 -21.3 -18.4 -23.3 -23.7 -17.4 -20.238 6.3 
00:10:36:20 1910 -18.1 -21.9 -17.4 -23.7 -17.8 -213 -18.4 -23.3 -23.7 -17.4 -20.238 6.3 

00:10:36:40 1911 -18.] -21.9 -17.4 -23.7 -17.8 -21.3 -18.4 -23.3 -23.7 -17.4 -20238 63 
00:10:37:00 1912 -18.1 -21.9 -17.4 -23.7 -17.8 -213 -18.4 -233 -23.1 -17.4 -20.238 63 

00:10:37:20 1913 -18.1 -21.9 -17.4 -23.7 -17.8 -21.3 -18.4 -233 -23.7 -17.4 -20.238 63 

00:10:37:40 1914 -18.1 -21.9 -17.4 -23.7 -17.8 -213 -18.4 -233 -23.7 -17.4 -20.238 63 



00:10:38:00 1915 -18.1 -21.9 -17.4 -23.7 -17.8 -213 -18.4 -233 -23.7 -17.4 -20.238 6.3 

00:10:38:20 1916 -18.1 -21.9 -17.4 -23.7 -17.8 -21.4 -18.4 -233 -23.7 -17.4 -20.25 6.3 

00:10:38:40 1917 -18.1 -22 -11.4 -23.7 -17.8 -21.4 -18.4 -233 -23.7 -17.4 -20.263 6.3 
00:10::19:00 1918 -18.1 -21.9 -17.4 -23.7 -17.8 -21.4 -18.4 -23.3 -23.7 -17.4 -20.25 6.3 

00:10:39:20 1919 -18.2 -21.9 -17.4 -23.7 -17.8 -21.4 -183 -233 -23.7 -17.4 -20.25 6.3 

00:10:39:40 1920 -18.1 -21..9 -17.4 -23.7 -17.8 -21.4 -183 -23.7 -17.4 -20.238 6.3 

00:10:40:00 1921 -182 -21.9 -17.4 -23.7 -17.8 -21.4 -183 -23.3 -23.7 -17.4 -20.25 63 

00:10:40:20 1921 -18.2 -21.9 -17.4 -23.7 -17.8 -18..3 -23.3 -23.7 -17.4 -20.25 6.3 

00:10:40:40 1923 -18.2 -21.9 -17.4 -23.7 -17.8 -21.4 -183 -233 -23.7 -17.4 -20.25 63 

00:10:41:00 1924 -18.2 -21..9 -17.4 -23.8 -17.8 -21.4 -18.3 -233 -23.8 -17.4 -20.263 6.4 

00:10:41:20 1925 -18.2 -21.9 -17.4 -17.8 -21.4 -18.3 -23.3 -23.8 -17.4 -20.263 6.4 

00:10:41:40 1926 -18.2 -21.9 -17.4 -23.8 -17.8 -21.4 -18.3 -23.3 -23.8 -17.4 -20.263 6.4 

00:10:42:00 1927 -18.2 -21.9 -17.4 -23.8 -17.8 -21.4 -183 -23.3 -23.8 -17.4 -20.263 6.4 

00:10:42:20 1928 -18.2 -21.9 -17.4 -23.8 -17.8 -21.4 -183 -23.3 -23.8 -17.4 -20.263 6.4 

00:10:42:40 1929 -18.2 -21.9 -17.4 -23.8 -17.8 -21.4 -183 -233 -23.8 -17.4 -20.263 6.4 

00:10:43:00 1930 -18.2 -21.9 -17.4 -23.8 -17.8 -21.4 -183 -23.3 -23.8 -17.4 -20.263 6.4 

00:10:43:20 1931 -18.2 -21.9 -17.4 -23.8 -17.8 -21.4 -183 -233 -23.8 -17.4 -20.263 6.4 

00:10:43:40 1932 -18.2 -21.9 -17.4 -23.8 -17.8 -21.4 -183 -233 -23.8 -17.4 -20.263 6.4 
00:10:44:00 1933 -18.2 -21.9 -17.4 -23.8 -17.8 -21.4 -18.3 -23.3 -23.8 -17.4 -20.263 6.4 

00:10:44:20 1934 -18.2 -21.9 -17.4 -23.8 -17.8 -21.4 -183 -23.3 -23.8 -17.4 -20.263 6.4 

00:10:44:40 1935 -18.2 -21.9 -17.4 -23.8 -17.8 -21.4 -183 -23.4 -23.8 -17.4 -20.275 6.4 

00:10:45:00 1936 -18.2 -21.9 -17.4 -23.8 -17.8 -21.4 -18.3 -23.4 -23.8 -17.4 -20.275 6.4 

00:10:45:20 1937 -18.2 -21.9 -17.4 -23.8 -17.8 -21.3 -183 -23.4 -23.8 -17.4 -20.263 6.4 

00:10:45:40 1938 -18.2 -21.9 -17.4 -23.8 -17.8 -213 -18.3 -23.4 -23.8 -17.4 -20.263 6.4 

00:10:46:00 1939 -18.1 -21.9 -17.4 -23.8 -17.8 -213 -183 -23.4 -23.8 -17.4 -20.25 6.4 

00:10:46:20 1940 -18.2 -21.9 -17.4 -239 -17.8 -21.3 -183 -23.4 -23.9 -17.4 -20275 65 
00:10:46:40 1941 -18.1 -21.9 -17.4 -23.9 -17.8 -213 -183 -23.4 -23.9 -17.4 -20.263 65 
00:10:47:00 1942 -18.1 -21.9 -17.4 -23.9 -17.8 -213 -18.3 -23.4 -23.9 -17.4 -20.263 6.5 

00:10:47:20 1943 -18.2 -21.8 -17.4 -23.9 -17.8 -21.3 -18.3 -23.4 -23.9 -17.4 -20.263 65 
00:10:47:40 1944 -18.1 -21ll -17.4 -239 -17..8 -213 -18.3 -23.4 -:23.9 -17.4 -20.25 65 

00:10:48:00 1945 -18.1 -21.8 -115 -239 -17.8 -213 -183 -23.4 -23.9 -115 -20.263 6.4 

00:10:48:20 1946 -18.1 -21.8 -17.5 -23.9 -17.8 -213 -18.3 -235 -23.9 -175 -20.275 6.4 
00:10:48:40 1947 -18.1 -21.8 -115 -23.9 ~17.8 -213 -183 -23.5 -23.9 -115 -20.275 6.4 

00:10:49:00 1948 -18.1 -21.8 -175 -23.9 -17.8 -21.3 -18.3 -23.9 -17.5 -20.275 6.4 

00:10:49:20 1949 -18.1 -21.8 -17.5 -24 -17.8 -21.3 -183 -23.5 -24 -17.5 -20.288 6.5 

00:10:49:40 1950 -18.1 -21.8 -17.5 -24 -17.8 -21.3 -18.4 -23.5 -24 -17.5 -20.3 65 

00:10:50:00 1951 -18.1 -21.8 -175 -24 -17.8 -21.2 -18.4 -235 -24 -17.5 -20.288 6.5 

00:10:50:20 1952 -18.1 -21.7 -175 -24 -17.8 -21.2 -18.4 -235 -24 -17.5 -20.275 65 

00:10:50:40 1953 -18.1 -21.7 -17.6 -24 -17.8 -21.2 -18.4 -235 -24 -17.6 -20.288 6.4 

00:10:51:00 1954 -18.1 -21.7 -17.6 -24 -17.8 -21.2 -18.4 -23.5 -24 -17.6 -20.288 6.4 

00:10:51:20 1955 -18.1 -21.7 -17.6 -24 -17.8 -21.2 -18.4 -235 -24 -17.6 -20.288 6.4 

00:10:51:40 1956 -18.1 -21.7 -17.6 -24 -17.8 -21.2 -18.4 -235 -24 -17.6 -20.288 6.4 

00:10:52:00 1957 -18.1 -21.7 -17.6 -24.1 -17.8 -21.2 -185 -23.5 -24.1 -17.6 -20.313 6.5 
00:10:52:20 1958 -18.1 -21.7 -17.7 -24.1 -17.8 -21.2 -18.5 -23.6 -24.1 -17.7 -20338 6.4 
00:10:52:40 1959 -18.1 -21.7 -17.7 -24.1 -17.8 -21.2 -185 -23.6 -24.1 -17.7 -20.338 6.4 

00:10:53:00 1960 -18.1 -21.7 -17.7 -24.1 -17.8 -21.2 -18.5 -23.6 -24.1 -17.7 -20338 6.4 

00:10:53:20 1961 -18.1 -21.6 -17.7 -24.1 -17.8 -212 -185 -23.6 -24.1 -17.7 -20325 6.4 

00:10:53:40 1962 -18.1 -21.6 -17.8 -24.1 -17.8 -21.2 -18.6 -23.6 -24.1 ~17.8 -2035 63 
00:10:54:00 1963 -18.1 -21.6 -17.8 -24.1 -17.8 -21.1 -18.6 -23.6 -24.1 -17.8 -20.338 6.3 

00:10:54:20 1964 -18 -21.6 -17.8 -24.1 -17.8 -21.1 -18.6 -23.6 -24.1 -17.8 -20325 6.3 
00:10:54:40 1965 -18.1 -21.6 -17.8 -24.1 -17.8 -21.1 -18.6 -23.6 -24.1 -17.8 -20.338 6.3 

00:10:55:00 1966 -18 -21.6 -17.9 -24.2 -17.8 -21.1 -18.7 -23.6 -24.2 -17.8 -20.363 6,4 

00:10:55:20 1967 -18 -215 -17.9 -24.2 -17.8 -21.1 -18.7 -23.6 -24.2 -17.8 -2035 6.4 

00:10:55:40 1968 -18 -215 -17.9 -24.2 -17.8 -21.1 -18.7 -23.7 -24.2 -17.8 -20363 6.4 

00:10:56:00 1969 -18 -21.5 -17.9 -24.2 -17.8 -21.1 -18.7 -23.7 -24.2 -17.8 -20363 6.4 
00:10:56:20 1970 -18 -21.5 -18 -24.2 -17.7 -21 -18.8 -23.7 -24.2 -17.7 -20.363 65 

00:10:56:40 1971 -18 -21.5 -18 -24.2 -17.7 -21 -18.8 -23.7 -24.2 -17.7 -20363 6.5 

00:10:57:00 1972 -18 -21.4 -18 -24.2 -17.7 -21 -18.8 -23.7 -24.2 -17.7 -20.35 6.5 

00:10:57:20 1973 -18 -21.4 -18 -24.2 -17.7 -21 -18.8 -23.7 -24.2 -17.7 -20.35 6.5 
00:10:57:40 1974 -18 -21.4 -18.1 -24.3' -17.7 -21 -18.9 -23.7 ·24.3 -17.7 -20.388 6.6 

00:10:58:00 1975 -18 -21.4 -18.1 -243 -17.7 -21 -18.9 -23.7 -243 -17.7 -20.388 6.6 

00:10:58:20 1976 -18 -21.4 -18.1 -243 -17.7 -21 -18.9 -23.8 -243 -17.7 -20.4 6.6 

00:10:58:40 1977 -18 -21.4 -18.1 -24.3 -17.7 -21 -19 -23.8 -243 -17.7 -20.413 6.6 
00:10:59:00 1978 -18 -213 -18.2 -243 -17.7 -20.9 -19 -23.8 -24.3 -17.7 -20.4 6,6 

00:10:59:20 1979 -18 -213 -18.2 -243 -17.7 -20.9 -19 -23.8 -24.3 -17.7 -20.4 6,6 

00:10:59:40 1980 -17.9 -21.3 -18.2 -24.3 -17.7 -20..9 -19 -23.8 -24.3 -17.7 -20.388 6.6 
00:11:00:00 1981 -17.9 -213 -18.2 -24.4 -17.7 -20.9 -19 -23.8 -24.4 -17.7 -20.4 6.7 
00:11:00:20 1982 -17.9 -213 -183 -24.4 -17.7 -20.9 -19.1 -23.8 -24.4 -17.7 -20.425 6.7 
00:11:00:40 1983 -17.9 -213 -18.3 -24.4 -17.7 -20.9 -19.1 -23.8 -24.4 -17.7 -20.425 6.7 
00:11:01:00 1984 -17.9 -213 -183 -24.4 -17.7 -20.9 -19.1 -23.8 -24.4 -17.7 -20.425 6.7 
00:11:01:20 1985 -17.9 -21.3 -18.3 -24.4 -17.7 -20.9 -19.1 -23.9 -24.4 -17.7 -20.438 6.7 
00:11:01:40 1986 -17.9 -21.3 -18.4 -24.4 -17.6 -20.9 -19.2 -23.9 -24.4 -17.6 -20.45 6.8 
00:11:02:00 1987 -17.9 -213 -18.4 -245 -17.6 -20.9 -19.2 -23.9 -24.5 -17.6 -20.463 6.9 
00:11:02:20 1988 -17.9 -213 -18.4 -24.5 -17.6 -20.9 -19.2 -23.9 -24.5 -17.6 -20.463 6.9 
00:11:02:40 1989 -17.9 -213 -18.4 -245 -17.6 -20.9 -192 -239 -24.5 -17.6 -20.463 69 
00:11:03:00 1990 -17.9 -213 -18.4 -24.5 -17.6 -20.9 -19.2 -239 -24.5 -17.6 -20.463 69 
00:11:03:20 1991 -17.9 -213 -18.4 -245 -17.7 -20.9 -193 -24 -245 -17.7 -20.5 6.8 
00:11:03:40 1992 -179 -21.3 -185 -24.5 -17.7 -209 -193 -24 -245 -17.7 -20513 6.8 
00:11:04:00 1993 -17.9 -21.3 -185 -24.5 -17.7 -20.9 -19.3 -24 -245 -17.7 -20513 6.8 
00:11:04:20 1994 -17.9 -21.3 -185 -24.6 -17.7 -20.9 -19.3 -24 -24.6 -17.7 -20.525 69 
00:11:04:40 1995 -18 -21.3 -185 -24.6 -17.7 -20.9 -193 -24 -24.6 -17.7 -20.538 69 
00:11:05:00 1996 -18 -213 -18.5 -17.7 -19.3 -24.6 -17.7 -20538 6.9 

00:11:05:20 1997 -18 -213 -185 -24.6 -17.7 -20.9 -193 -24 -24.6 -17.7 -20538 69 
00:11:05:40 1998 -18 -21.4 -185 -24.6 -17.7 -20.9 -193 -24 -24.6 -17.7 -20.55 69 
00:11:06:00 1999 -18 -21.4 -185 -24.6 -17.7 -20.9 -193 -24.1 -24.6 -17.7 -20.563 69 
00:11:06:20 2000 -18 -21.4 -185 -24.6 -17.7 -20.9 -19.4 -24.1 -24.6 -17.7 -20.575 6.9 
00:11:06:40 2001 -18 -21.4 -18.6 -24.7 -17.7 -20.9 -19.4 -24.1 -24.7 -17.7 -20.6 
00:11:07:00 1002 -18 -21.4 -18.6 -24.7 -17.7 -21 -19.4 -24.1 -24.7 -17.7 -20.613 
00:11:07:20 2003 -18 -21.4 -18.6 -24.7 -17.7 -21 -19.4 -24.1 -24.7 -17.7 -20.613 
00:11:07:40 1004 -18 -21.4 -18.6 -24.7 -17.8 -21 -19.4 -24.1 -24.7 -17.8 -20.625 69 
00:11:08:00 2005 -18.1 -21.4 -18.6 -24.7 -17.8 -21 -19.4 -24.2 -211r.7 -17.8 -20.65 6.9 
00:11:08:20 2006 -18.1 -215 -18.6 -24.8 -17.8 -21 -19.4 -24.2 -24.8 -17.8 -20.675 
00:11:08:40 2007 -18.1 -215 -18.6 -24.8 -17.8 -21 -19.4 -242 -24.8 -17.8 -20.675 
00:11:09:00 2008 -18.1 -21.5 -18.6 -24.8 -17.8 -21 -19.4 -24.2 -24.8 -17.8 -20.675 
00:11:09:20 2009 -18.1 -21.5 -18.6 -24.8 -17.8 -21 -195 -24.2 -24.8 -17.8 -20.688 
00:11:09:40 2010 -18.1 -21.5 -18.6 -24.8 -17.9 -21 -195 -24.2 -24.8 -17.9 -20.7 69 
00:11:10:00 2011 -18.2 -21.5 -18.6 -24.8 -17.9 -21.1 -19.5 -24.2 -24.8 -17.9 -20.725 6.9 

00:11:10:20 2012 -18.2 -21.6 -18.6 -24.8 -17.9 -21.1 -195 -24.2 -24.8 -17 9 -20.738 69 
OO:ll:10:40 2013 -18.2 -21.6 -18.7 -249 -17.9 -21.1 -195 -243 -24.9 -17.9 -2o.ns 

00:11:11:00 2014 -18.2 -21.6 -18.7 -24.9 ·11!3 -21.1 -19.5 -243 -24.9 -17.9 -20.775 
00:11:11:20 2015 -18.2 -21.6 -18.7 -24.9 -18 -21.1 -19.5 -24.3 -24.9 -18 -20.788 69 



APENDICE 6.h 

Reporte de temperatura y tiempo de medición en el proceso de 
congelado de carne entera de res (vaca) 

"osobuco" sin hueso 



Tiempo y temperatura en curvas de congelalción de carne de res"osobuco" con empaque de plástico 

ReadingTim Sequence DTlOO -•e DTIOO -"C DTlOO -·e DTIOO -·e DTlOl -·e DTIOl -•e 01101 -"C OT101 -'"e Mlnimo"e Máximo"e Promedfo"C Range"C 

QO:OQ:QQ:OO lQ.l 7.a ... 12.a 17.4 Q.!; ... tQ.t Q.QS lSJ! 

00:00:00:20 19.1 7.3 33 12.7 17.4 4.1 95 3.3 19.1 9.925 15.8 

00:00:00:40 19 72 33 12.7 173 5.9 4.1 9.4 3.3 19 9.863 15.7 

00:00:01:00 18.9 7.2 32 12.6 172 5.9 93 32 18.9 9.788 15.7 

00:00:01:20 18.9 7.1 32 125 17.1 5.8 9.2 32 18.9 9.725 15.7 

00:00:01:40 18.8 7.1 3.1 12.4 17.1 5.8 3.9 9.1 3.1 18.8 9.663 15.7 

00:00:02:00 18.7 3.1 123 17 5.7 3.9 3.1 18.7 9.588 15.6 

00:00:02:20 18.7 3.1 123 16.9 5.7 3.8 8.9 3.1 18.7 955 15.6 

00:00:02:40 18.6 6.9 122 16.8 5.7 3.8 8.9 18.6 9.488 15.6 

00:00;03;00 10 18.5 6.9 12.1 16.8 5.6 3.7 8.8 18.5 9.425 15.5 

00:00:03:20 11 18.5 6.8 2.9 12 16.7 5.6 3.7 8.7 2.9 185 9.363 15.6 

00:00:03:40 12 18.4 6.8 2.9 11.9 16.6 55 3.6 8.6 2.9 18.4 9..288 155 

00:00:04:00 13 18.3 6.7 2.8 11.9 165 55 3.6 8.5 2.8 183 9225 15.5 

00:00:04:20 14 183 6.7 2.8 11.8 16.5 5.4 35 8.4 2.8 183 9.175 155 

00:00:04:40 15 182 6.7 2.7 11.7 16.4 5.4 3.5 83 2.7 182 9.113 155 

00:00:05:00 16 18.1 6.6 2.7 11.6 16.3 5.4 3.5 8.2 2.7 18.1 9.05 15.4 

00:00:05:20 17 18.1 6.6 2.6 115 162 53 3.4 8.1 2.6 18.1 8.975 15.5 

00:00:05:40 18 18 6.5 2.6 11.4 162 53 3.4 2.6 18 8.925 15.4 

00:00:06:00 19 17.9 6.5 2.6 11.4 16.1 52 33 7.9 2.6 17.9 8.863 15.3 
00:00:06:20 20 17.9 6.4 25 113 16 52 33 7.8 2.5 17.9 8.8 15.4 

00:00:06:40 21 17.8 6.4 25 112 15.9 5.1 3.2 7.7 2.5 17.8 8.725 153 

00:00:07:00 22 17.7 63 2.4 11.1 15.9 5.1 32 7.6 2.4 17.7 8.663 15.3 

00:00:07:20 23 17.7 63 2.4 11 15.8 5.1 3.1 75 2.4 17.7 8.613 15.3 

00:00:07:40 24 17.6 62 23 10.9 15.7 3.1 7.4 2.3 17.6 8.525 15.3 

00:00:08:00 25 17.5 6.2 23 10.8 15.6 2.3 17.5 8.463 15.2 

00:00:08:20 26 175 6.1 22 10.8 15.6 4.9 72 22 175 8.413 15.3 
00:00:08:40 27 17.4 6.1 2.2 10.7 15.5 4.9 2.9 7.1 2.2 l7.4 8.35 15.2 

00:00:09:00 28 17.3 2.1 10.6 15.4 4.9 2.9 6.9 2.1 17.3 8263 152 
00:00:09:20 29 17.3 2.1 10.5 15.4 4.8 2.8 6.8 2.1 17.3 8213 152 

00:00:09:40 30 17.2 10.4 153 4.8 2.8 6.7 172 8.15 152 
00;00:10;00 31 17.1 53 10.3 152 4.7 2.7 6.6 17.1 8.063 15.1 

00:00:10:20 32 17.1 5.9 1.9 102 15.1 4.7 2.7 6.5 1.9 17.1 8.013 15.2 

00:00:10:40 33 17 5.8 1.9 10.1 15.1 4.7 2.7 6.4 1.9 17 7.963 15.1 

00:00:11:00 34 16.9 5.8 1.8 10 15 4.6 2.6 6.3 1.8 16.9 7.875 15.1 

00:00:11:20 35 16.8 5.7 1.8 9.9 14.9 4.6 2.6 6.2 1.8 16.8 7.813 15 

00:00:11:40 36 16.8 5.7 1.8 9.8 14.8 4.5 25 6.1 1.8 16.8 7.75 15 

00:00:12:00 37 16.7 5.6 1.7 9.8 14.8 45 2.5 1.7 16.7 7.7 15 

00:00:12:20 38 16.6 5.6 1.7 9.7 14.7 4.4 2.4 5.9 1.7 16.6 7.625 14.9 

00:00:12:40 39 165 5.6 1.6 9.6 14.6 4.4 2.4 5.8 1.6 16.5 7.563 14.9 

00:00:13:00 40 16.4 5.5 1.6 9.5 145 4.4 2.4 5.7 1.6 16.4 7.5 14.8 

00:00:13:20 41 16.3 55 15 9.4 14.4 4.3 23 5.6 15 16.3 7.413 14.8 

00:00:13:40 42 163 5.4 1.5 93 143 43 2.3 55 1.5 16.3 7363 14.8 

00:00:14:00 43 162 5.4 15 9.2 14.3 22 5.4 1.5 162 73 14.7 

00:00:14:20 44 16.1 53 1.4 9.1 142 42 22 5.3 1.4 16.1 7.225 14.7 

00:00:14:40 45 16 5.3 1.4 14.1 42 52 1.4 16 7.175 14.6 

00:00:15:00 46 15.9 5.2 1.3 8.9 14 4.1 2.1 5.1 1.3 15.9 7.075 14.6 

00:00:15:20 47 15.8 52 1.3 8.8 13.9 4.1 2.1 1.3 15.8 7.025 14.5 

00:00:15:40 48 15.7 52 13 8.7 13.8 4.9 1.3 15.7 6.95 14.4 

00:00:16:00 49 15.6 5.1 12 8.6 13.7 4.8 12 15.6 6.875 14.4 
00:00:16:20 50 155 5.1 12 85 13.6 4.7 12 155 6.825 143 

00:00:16:40 51 15.4 12 8.4 13.5 3.9 1.9 4.6 12 15.4 6.738 142 

00:00:17:00 52 15.3 1.1 8.3 13.4 3.9 1.9 4.5 1.1 15.3 6.675 142 

00:00:17:20 53 152 4.9 1.1 82 13.3 , .. 4.5 1.1 15.2 6.6 14.1 
00:00:17:40 54 15.1 4.9 1.1 8.1 132 3.8 1.8 4.4 1.1 15.1 655 14 
00:00:18:00 55 15 4.9 8.1 13.1 3.8 1.8 43 15 65 14 
00:00:18:20 56 14.9 4.8 13 3.7 1.7 42 14.9 6.413 13.9 

00:00:18:40 57 14.7 4.8 7.9 12.9 3.7 1.7 4.2 14.7 6.363 13.7 

00:00:19:00 58 14.6 4.7 0.9 7.8 12.8 3.6 1.7 4.1 0.9 14.6 6.275 13.7 

00:00:19:20 59 145 4.7 0.9 7.7 12.7 3.6 1.6 4.1 0.9 145 6225 13.6 
00:00:19:40 60 14.4 4.6 0.9 7.6 12.6 35 1.6 0.9 14.4 6.15 135 
00:00:20:00 61 14.3 4.6 0.8 75 125 35 1.6 3.9 0.8 14.3 6.088 13.5 
00;00;20;20 62 142 4.6 0.8 7.4 12.4 3.5 1.5 3.9 0.8 14.2 6.038 13.4 
00:00:20:40 63 14.1 45 0.8 7.3 12.3 3.4 15 3.8 0.8 14.1 5.963 13.3 
00:00:21:00 64 14 45 0.7 72 122 3.4 15 3.7 0.7 14 5.9 13.3 
00:00:21:20 65 13.9 4.4 0.7 7.1 12.1 3.3 1.4 3.7 0.7 13.9 5.825 13.2 

00:00:21:40 66 13.7 4.4 0.7 7.1 12 3.3 1.4 3.6 0.7 13.7 5.775 13 
00:00:22:00 67 13.6 43 0.7 11.9 1.4 35 0.7 13.6 5.7 12.9 
00:00:22:20 68 13.5 4.3 0.6 6.9 11.8 3.2 1.3 3.5 O.G 13.5 5.638 12.9 
00:00:22:40 69 13.4 42 0.6 6.8 11.7 3.1 13 3.4 0.6 13.4 5.563 12.8 

00:00:23:00 70 133 42 0.6 6.7 11.6 3.1 1.3 3.4 0.6 13.3 5.525 12.7 
00:00:23:20 71 132 4.1 0.6 6.6 11.5 12 3.3 0.6 13.2 5.438 12.6 
00:00:23:40 72 13.1 4.1 0.5 6.6 11.4 12 32 0.5 13.1 5388 12.6 
00:00:24:00 73 12.9 0.5 65 113 2.9 12 0.5 12.9 5.313 12.4 
00:00:24:20 74 12.8 05 6.4 112 2.9 1.1 3.1 0.5 12.8 525 12.3 
00:00:24:40 75 12.7 3.9 05 63 11.1 2.8 1.1 3.1 0.5 12.7 5.188 12.2 
00:00:25:00 76 12.6 3.9 0.4 6.2 11 2.8 1.1 0.4 12.6 5.125 12.2 
00:00:25:20 77 12.5 3.8 0.4 62 10.9 2.7 1.1 2.9 0.4 12.5 5.063 12.1 
00:00:25:40 78 12.4 3.8 0.4 6.1 10.8 2.7 2.9 0.4 12.4 5.013 12 
00:00:26:00 79 12.2 3.7 0.4 10.7 2.6 2.8 0.4 12.2 4.925 ll.ll 

00:00:26:20 80 12.1 3.7 03 5.9 10.6 2.6 2.8 0.3 12.1 4.875 11.8 
00:00:26:40 81 12 3.6 0.3 5.9 105 2.5 0.9 2.7 0.3 12 4.8 11.7 
00:00:27:00 82 11.9 35 0.3 5.8 10.4 25 0.9 2.7 0.3 11.9 4.75 11.6 
00:00:27:20 83 11.8 3.5 0.3 5.7 10.3 2.4 03 2.6 0.3 11.8 4.688 115 
00:00:27:40 84 11.7 3.4 02 5.6 102 2.4 0.9 2.6 02 11.7 4.625 11.5 
00:00:28:00 85 11.5 3.4 02 5.6 10.1 23 0.8 2.6 02 115 4.563 11.3 
00:00:28;20 86 11.4 3.3 02 55 10 23 0.8 2.5 02 11.4 4.5 11.2 
00:00:28:40 87 11.3 3.3 02 5.4 9.9 22 0.8 25 02 11.3 4.45 11.1 
00:00:29:00 88 112 32 02 53 9.8 22 0.8 2.4 02 112 4388 11 
00:00:29:20 89 11.1 32 0.1 5.3 9.7 2.1 0.7 2.4 0.1 11.1 4325 11 
00:00:29:40 90 11 3.1 0.1 52 9.6 2.1 0.7 2.3 0.1 11 4..263 10.9 
00:00:30:00 91 10.8 3.1 0.1 5.1 9.5 0.7 23 0.1 10.8 4.2 10.7 
00:00:30:20 92 10.7 0.1 5.1 9.4 0.7 2.2 0.1 10.7 4.15 10.6 
00:00:30:40 93 10.6 0.1 93 1.9 0.6 22 0.1 10.6 4.088 10.5 
00:00;31:00 94 10.5 2.9 4.9 9.2 1.9 0.6 2.1 10.5 4.013 10.5 
00:00:31:20 95 10.4 2.9 4.9 92 1.8 0.6 2.1 10.4 3.988 10.4 
00:00:31:40 96 103 2.8 4.8 9.1 1.8 0.6 2.1 103 3.938 103 
00:00:32:00 97 102 2.7 4.7 1.8 05 102 3.863 102 

V . 



00:08:23:40 1512 -17.8 -85 -17 -12.4 

00:08:24:00 1513 -17.8 -8.6 -17 -125 

00:08:24:20 1514 -17.9 -8.6 -17 -125 

00:08:24:40 1515 -17.9 .... -17 -12.6 

00:08:25:00 1516 -17.9 -8.6 -17 -12.6 

00:08:25:20 1517 -18 -17 -12.1 

00:08:25:40 1518 -18 -8.7 -16.9 -12.8 

00:08:26:00 1519 -18 -8.7 -163 -12.8 

00:08:26:20 1520 -18 -8.7 -16.9 -12.8 

00:08:26:40 1521 -18.1 -8.7 -16.9 -12.9 

00:08:27:00 1522 -18.1 -8.8 -16.9 -13 

00:08:27:20 1523 -18.1 -8.8 -16.9 -13 

00:08:27:40 1524 -18.2 -16.9 -13.1 

00:08:28:00 1525 -18.2 .... -16.9 -13.1 

00:08:28:20 1516 -18.2 -8.9 -16..9 -13.2 

00:08:28:40 1527 -18.3 -8.9 -16.9 -13.2 

00:08:29:00 1528 -183 -8.9 -16.9 -133 

00:08:29:20 1519 -183 -9 -16.9 -133 

00:08:29::40 1530 -18.4 -16.9 -13.4 

00:08:30:00 1531 -18.4 -9 -16.9 -13.4 

00:08:30:20 1532 -18.4 -9.1 -16.9 -13.5 

00:08:30:40 1533 -18.4 -9.1 -16.9 -13.5 

00:08:31:00 1534 -18.5 -9.1 -16.9 -13.6 

00:08:31:20 1535 -18.5 -9.2 -17 -13.6 

00:08:31:40 1536 -18.5 -9.2 -17 -13.7 

00:08:32:00 1537 -18.6 -9.2 -17 -13.7 

00:08:32:20 1538 -18.6 -9.2 -17 -13.8 

00:08:32:40 1539 -18.6 -9.3 -17 -13.8 

00:08:33:00 1540 -18.7 -93 -17 -13.9 

00:08:33:20 1541 -18.7 -9.4 -17.1 -13.9 

00:08:33:40 1542 -18.7 -9.4 -17.1 -14 

00:08:34:00 1543 -18.7 -9.4 -17.1 -14 
00:08:34:20 1544 -18.8 -95 -17.1 -14.1 

00:08:34:40 1545 -18.8 -9..5 -17.2 -14.1 

00:08:35:00 1546 -18.8 -95 -17.2 -14.2 

00:08:35:10 1547 -18.9 -9.6 -17.2 -14.2 

00:08:35:40 1548 -18.9 -9.6 -17.2 -143 

00:08:36:00 1549 -18.9 -9.6 -17.2 -143 

00:08:36:20 1550 -18.9 -9.7 -173 -14.4 

00:08:36:40 1551 -19 -9.7 -173 -14.4 

00:08:37:00 1552 -19 -9.8 -113 -14.5 
00:08:37:20 1553 -19 -9.8 -17.4 -14.5 

00:08:37:40 1554 -19 -9.8 -17.4 -14.6 

00:08:38:00 1555 -19.1 -9.9 -17.4 -14.6 
00:08:38:20 1556 -9.!> -17.5 -14.7 

00:08:38:40 1557 -19.1 -10 -17.5 -14.7 

00:08:39:00 1558 -19.1 -10 -175 -14.8 

00:08:39:20 1559 -19.2 -10.1 -17.5 -14.8 

00:08:39:40 1560 -19.2 -10.1 -17.6 -14.9 

00:08:40:00 1561 -19.2 -10.1 -17.6 -14.9 

00:08:40:20 1562 -]9.3 -10.2 -17.6 -15 

00:08:40:40 1563 -]9.3 -10.2 -17.6 -15 
00:08:41:00 1564 -19.3 -10.3 -17.6 -15.1 

00:08:41:20 1565 -193 -103 -17.6 -15.1 

00:08:41:40 1566 -19.4 -103 -17.6 -15.2 
00:08:42:00 1567 -19.4 -10.4 -17.7 -15.2 

00:08:42:20 1568 -19.4 -10.4 -17.7 -153 
00:08:42:40 1569 -19.4 -10.4 -17.7 -15.3 

00:08:43:00 1570 -19.4 -10.5 -17.7 -15.4 
00:08:43:20 1571 -19.4 -105 -17.7 -15.4 
00:08:43:40 1572 -19.5 -10.5 -17.7 -15.5 

00:08:44:00 1573 -19.5 -10.6 -17.7 -155 

00:08:44:20 1574 -19.5 -10.6 -17.7 -15.6 
00:08:44:40 1575 -19.6 -10.6 -17.7 -15.6 

00:08:45:00 1576 -19.6 -10.6 -17.8 -15.7 

00:08:45:10 1577 -19.6 -10.7 -17.8 -15.7 
00:08:45:40 1578 -19.6 -10.7 -17.8 -15.8 

00:08:46:00 1579 -19.6 -10.7 -17.8 -15.8 

00:08:46:20 1580 -19.7 -10.8 -17.8 -15.9 

00:08:46:40 1581 -19.7 -10.8 -17.8 -16 
00:08:47:00 1582 -19.7 -10.8 -17.8 -16 

00:08:47:20 1583 -19.7 -10.9 -17.8 -16 

00:08:47:40 1584 -19.8 -10.9 -17.8 -16.1 

00:08:48:00 1585 -19.8 -10.9 -17.8 -16.2 
00:08:48:20 1586 -19.8 -10.9 -17.8 -16.2 
00:08:48:40 1587 -19.8 -11 ~17.8 -163 
00:08:49:00 1588 -19.9 -11 -17.8 -163 
00;08:49:20 1589 -19.9 -11 -17.9 -16.4 
00:08:49:40 1590 -19.9 -11 -17.8 -16.4 

00:08:50:00 1591 -19.9 -11.1 -17.9 -16.4 
00:08:50:20 1592 -19.9 -11.1 -17.9 -16.5 

00:08:50:40 1593 ·20 -11.1 -17.9 -16.5 

00:08:51:00 1594 -20 -11.2 -17.9 -16.6 
00:08:51:20 1595 -20 -11.2 -17.9 -16.6 

00:08:51:40 1596 -20 -11.2 -17.9 -16.7 
00:08:52:00 1597 -20.1 -11.2 -17.9 -16.8 

00:08:52:20 1598 -20.1 -11.3 -17.9 -16.8 
00:08:52:40 1599 -20.1 -11.3 -17.9 -16.8 

00:08:53:00 1600 -20.1 -11.3 -17.9 -16.9 
00:08:53:20 1601 -20.2 -113 -17.9 -16.9 
00:08:53:40 1602 -20.2 -11.4 -17.9 -17 
00:08:54:00 1603 -20.2 -11.4 -17.9 -17 
00:08:54:20 1604 -20.2 -11.4 -17.8 -17 
00:08:54:40 1605 -20.3 -11.4 -17.8 -17.1 
00:08:55:00 1606 -20.3 -11.5 -17.8 -17.1 
00:08:55:20 ]607 -203 -11.5 -17.8 -17.1 
00;08:55:40 1608 -20.4 -11.5 -17.8 -17.2 

00:08:56:00 1609 -20.4 -11.5 -17.8 -11.2 
00:08:56:10 1610 -20.4 -115 -17.8 -17.2 
00:08:56:40 1611 -20.4 -11.6 -17.8 -17.3 
00:08:57:00 1612 -20.5 -11.6 -17.8 -17.3 

-13.6 -11.9 -14 

-13.6 -11.9 -14 

·13.7 -11.9 -14 

-B.7 -11.9 -14 
-13.8 -11.9 -14 

-13.8 -11.9 -14 

-13.8 -12 -14 
-13.9 -12 -14 

-13.9 -12 -14 

-14 -12 -14 

-14 -12.1 -14 
-14.1 -12.1 -14 

-14.1 -12.1 -14.1 

-14.2 -12.1 -14.1 

-14.2 -12.1 -14.1 
-14.2 -12.2 -14.1 

-143 -12.2 -14.1 

-143 -12.2 -14.1 
-14.4 -12.2 -14.1 

-14.4 -123 -14.1 

-14.5 -12.3 -14.2 

-14.5 -123 -14.2 
-14.5 -12.4 -14.2 

-14.6 -12.4 -14.2 
-14.6 -12.4 -143 

-14.7 -12.4 -14.3 
-14.7 -12.5 -143 

-14.8 -12.5 -143 

-14.8 -12.5 -143 

-14.8 -12.6 -14.4 
-14.9 -12.6 -14.4 

-14.9 -12.7 -14.4 
-15 -12.7 -14.5 
-15 -12.7 -14.5 

-15 -12.8 -14.5 

-15.1 -12.8 -14.5 

-15.1 -12.8 -14.6 
-15.2 -12.9 -14.6 

-15.2 -12.9 -14.6 

-15.2 -13 -14.7 

-153 -13 -14.7 
-153 -13.1 -14.7 

-15.4 -13.1 -14.8 
-15.4 -13.1 -14.8 
-15.5 -13.2 -14.8 

-155 -13.2 -14.9 
-155 -133 -14.9 

-15.6 -133 -14.9 
-15.6 -13.4 -15 
-15.6 -13.4 -15 

-15.7 -13.4 -15 

-15.7 -13.5 -15 
-15.8 -135 -15.1 

-15.8 -135 -15.1 
-15.8 -13.6 -15.1 

-15.9 -13.6 -15.1 
-15.9 -13.6 -15.1 

-15.9 -13.7 -15.2 
-16 -13.7 -15.2 
-16 -13.7 -15.2 
-16 -13.7 -152 

-16.1 -13.8 -15.2 

-16.1 -13.8 -153 
-16.1 -13.8 -15.3 

-16.2 -13.8 -15.3 

-16.2 -13.9 -153 

-163 -13.9 -153 
-163 -13.9 -153 
-163 -13.9 -15.4 

-16.4 -13.9 -15.4 
-16.4 -14 -15.4 

-16.4 -14 -15.4 
-16.5 -14 -15.4 
-16.5 -14 -15.4 
-165 -14.1 -ISA 
-16.6 -14.1 -15.5 

-16.6 -14.1 -15.5 

-16.7 -14.1 -15.5 
-16.7 -14.1 -15.5 
-16.7 -14.1 -15.5 

-16.8 -14.2 -15.5 
-16.8 -14.2 -155 
-16.9 -142 -15.5 

-16.9 -14.2 -15.5 

-16.9 -14.2 -15.5 
-17 -14.3 -15.5 

-17 -143 -15.6 

-17 -14.3 -15.6 
-17.1 -14.3 -15.6 
-17.1 -14.3 -15.6 

-17.2 -143 -15.6 

-17.2 -143 -15.6 

-17.2 -14.4 -15.6 
-17..3 -14.4 -15.6 

-173 -14.4 -]5.6 

-17.3 -14.4 -15.6 
-17.4 -14.4 -15.6 

-17.4 -14.4 -15.6 

-17.5 -145 -15.6 

-115 -14.5 -15.6 
-17.5 -14.5 -15.6 

-IZ.2 -17.8 

-12.2 -17.8 

-123 -17.9 
-12.:i -17.9 

-12.4 -17.9 

-12.4 -18 

-125 -18 

-125 -18 

-12.6 -18 

-12.6 -18.1 

-12.7 -18.1 

-12.7 -18.1 

-12.8 -182 

-12.8 -18.2 

-12.9 -18.2 

-12.9 -183 

-13 -183 

-13 -18.3 

-13.1 -18.4 

-13.1 -18.4 
-13.2 -18.4 

-13.2 -18.4 
-133 -18.5 

-133 -185 
-13A -18.5 
-}3¡.5 -18.6 
-13.5 -18.6 

-13.6 -18.6 

-13.6 -18.7 
-13.7 -18.7 
-13.7 -18.7 

-13.8 -18.7 
-13.8 -18.8 
-13.9 -18.8 

-13.9 -18.8 

-14 -18.9 
-14.1 -18.9 
-14.1 -18.9 

-142 -18.9 

-14.2 -19 

-143 -19 
-143 -19 

-14.4 -19 

-14.4 -19.1 
-14.5 -19.1 

-145 -19.1 

-14.6 -19.1 

-14.6 -19.2 
-14.7 -19.2 
-14.8 -19.2 
-14.8 -193 
-14.9 -193 
-14.9 -19.3 

-15 -193 

-15 -19.4 
-15.1 -19.4 
-15.1 -19.4 

-15.2 -19.4 

-153 -19.4 
-15.3 -19.4 

-ISA -19.5 
-15.4 -19.5 

-155 -19.5 
-15.5 -19.6 

-15.6 -19.6 

-15.7 -19.6 

-15.7 -19.6 
-15.8 -19.6 

-15.8 -19.7 

-15.9 -19.7 
~15.9 -19.7 

-16 -19.7 

-16 -19.8 
-16.1 -19.8 
-16.2 -19.8 

-16.2 -19.8 

-163 -19.9 

-163 -19.9 
-16.4 -19.9 
-16.4 -19.9 

-165 -19.9 

-165 -20 
-]6.6 -20 

-16.6 -20 

-16.7 -20 
-16.7 -20.1 

-16.8 -20.1 

-16.7 -20.1 
-16.7 -20.1 
-16.8 -20.2 

-16.8 -20.2 

-16.8 -20.2 

-16.9 -20.2 
-16.9 -203 

-17 -20.3 

-17 -20.3 
-17 -20.4 

-17.1 -20.4 

-17.1 -20.4 

-17.1 -20.4 
-17.2 -20.5 

-85 -13.425 

-8.6 -13.45 

-8.6 -13.488 

-8.6 -13.5 

-8.6 -13.525 

-8.6 -1355 

-8.7 -13.588 

-8.7 -13.6 

-8.7 -13.613 

--8.7 -13.65 

-8.8 -13.7 
-8.8 -13.713 

-8.8 -13.763 

--8.8 -13.775 

-8.9 -13.813 
--8.9 -13.838 

--8.9 -13.875 

-9 -13.888 

-9 -13.938 

-9 -13.95 

-9.1 -14.013 

-9.1 -14.013 

-9.1 -14.063 

-9.2 -14.1 
-9.2 -14.138 

-9.2 -14.175 
-92 -14.2 

-9.3 -14.238 

-9.3 -14.263 

-9.4 -14.325 
-9.4 -1435 

-9.4 -14375 
-95 -14.438 

-9.5 -14.463 
-9.5 -14.488 

-9.6 -14.538 

-9.6 -14.575 

-9.6 -14.6 

-9.7 -14.65 

-9.7 -14.688 

-9.8 -14.738 

-9.8 -14.763 

-9.8 -14.813 

-9.9 -14.838 

-9.9 -14.9 

-10 -14.925 

-10 -14.963 

-10.1 -15 

-10.1 -15.063 

-10.1 -15.075 

-10.2 -15.125 

-10.2 -15.15 
-10.3 -15.2 

-103 -15.213 

-10.3 -15.25 

-10.4 -15.3 

-10.4 -15.313 

-10.4 -15.35 

-105 -15.4 

-10.5 -15.4 

-105 -15.438 

-10.6 -15.475 

-10.6 -15513 
-10.6 -15.525 

-10.6 -15.575 

-10.7 -15.613 

-10.7 -15.638 
-10.7 -15.65 

-10.8 -15.7 
-10.8 -15.738 

-10.8 -15.75 

-10.9 -15.775 

-10.9 -15.813 

-10.9 -15.838 
-10.9 -15.863 

-11 -15.913 

-11 -15.938 

-11 -15.975 
-11 -15.975 

-11.1 -16 

-11.1 -16.05 

-11.1 -16.063 

-11.2 -16.113 

-11.2 -16.113 

-11.2 -16.138 

-11.2 -16.188 

-11.3 -16.225 

-113 -16.213 

-11.3 -16.238 

-113 -16.263 

-11.4 -163 

-11.4 -16.3 

-11.4 -16313 

-11.4 -16.35 

-115 -16.375 

-11.5 -16375 
-11.5 -16.413 

-115 -]6.425 

-11.5 -16.45 

-11.6 -16.475 
-11.6 -16.5 

93 

9.2 

9.3 

93 

9.3 

9.4 

9.3 

9.3 

93 

9.4 

93 

9.3 

9.4 
9.4 

9.3 
9.4 

9.4 

93 

9.4 

9.4 

9.3 
9.3 

9.4 

93 

93 

9.4 

9.4 
9.3 

9.4 
93 

93 

93 
93 

9.3 

9.3 

93 

9.3 

9.3 

9.2 

93 

9.2 

9.2 

9.2 

9.2 
9.2 

9.1 

9.1 

9.1 

9.1 

9.1 

9.1 

9.1 

9.1 

8.9 
8.!> 

8.9 

8.9 

8.9 

8.9 

8.9 

8.9 

8.9 
8.9 

8.8 

8.9 

8.9 
8.9 

8.8 

8.9 

8.9 
8.9 

8.8 

8.8 

8.!> 

8.8 

8.8 

8.8 

8.9 

8.8 

8.8 

8.8 
8.9 

8.8 

8.8 

8.8 

8.9 

8.8 

8.8 
8.!> 

8.9 

8.9 

8.8 

8.9 

n'· \; 



00:11:44:20 2114 -21.8 -17.9 -203 -22..1 -21 -18.6 -19.4 -22.2 -22.2 -17.9 -20.413 43 

00:11:44:40 2115 -21.8 -17.9 -203 -22.1 -21.1 -18.6 -19.4 -222 -22.2 -17.9 -20.425 43 

00:11:45:00 2116 -21.9 -18 -203 -22..1 -21.1 -18.6 -19.4 -22.2 -222 -18 -20.45 42 

00:11:45:20 2117 -21.9 -18 -20.3 -22.1 -21.1 -18.6 -19.4 -22.2 -22.2 -18 -lOAS 4.2 

00:11:45:40 2118 -21.9 -18 -203 -22.1 -21.1 -18.6 -19.4 -22.2 -22.2 -18 -20.45 4.2 

00:11:46:00 2119 -21.9 -18 -20.2 -22.1 -21.1 -18.6 -19.4 -22.2 -22.2 -18 -20.438 42 

00:11:46:20 2120 -22 -18 -20.2 -22.1 -21.2 -18.6 -19.4 -22.2 -22.2 -18 -20.463 42 

00:11:46:40 Z1Z1 -22 -18 -zo.z -ZZ.1 -Z1.Z ·18.7 -19.4 -2Z.Z -zz.z -18 -20.475 4.2 

00:11:47:00 2122 ·22 -18 -20.2 -22.1 -21.2 -18.7 -19.4 ·222 -22.2 -18 -20.475 42 

00:11:47:20 2123 -22 -18 -20.2 -22.1 -21.2 -18.7 -19.4 -22.2 -222 -18 -20.475 42 

00:11:47:40 2124 -22.1 -18 -20.2 -22.1 -21.2 -18.7 -193 -22.2 -222 -18 -20.475 42 

00:11:48;00 2125 -22.1 -18 -20.2 -22.1 -21.3 -18.7 -19.3 -22.2 -222 -18 -20.488 4.2 

00:11:48:20 2126 -22.1 ·18 -20.1 -22.1 -213 -18.7 -19.3 -22.2 -22.2 -18 -20.475 42 

00:11:48:40 2127 -22.1 -18 -20.1 -22.2 -213 -18.7 -19.3 -22.3 -22.3 -18 -20.5 4.3 

00:11:49:00 2128 -22.2 -18 -20.1 -22.2 -21.3 -18.7 -193 -22.3 -22.3 -18 -20.513 4.3 

00;11:49:20 2129 -222 -18 -20.1 -222 -21.3 -18.7 -193 -223 -223 -18 -20.513 43 

00:11:49:40 2130 -22.2 -18.1 -20 -22.2 -21.4 -18.7 -193 -22.3 -223 -18.1 -20.525 42 

00:11:50:00 2131 -222 -18.1 -20 -222 -21.4 -18.7 -193 -223 -223 -18.1 -20525 42 

00:11:50:20 2132 -22.3 -18.1 -20 -22.2 -21.4 -18.7 -19.3 -223 -22.3 -18.1 -20.538 4.2 

00:11:50:40 2133 -223 -18.1 -20 -22.2 -21.5 -18.7 -19.3 -22.3 -223 -18.1 -20.55 4.2 

00:11:51:00 2134 -22.3 -18.1 -19.9 -22.2 -21.5 -18.7 -19.2 -223 -223 -18.1 -20.525 4.2 

00:11:51:20 2135 -223 -18.1 -19.9 -222 -21.5 -18.7 -19.2 ·22.3 -223 -18.1 -20525 4.2 

00:11:51:40 2136 -22.4 -18.1 -19.9 -22.2 -21.5 -18.7 -19.2 -22.4 -22.4 -18.1 -20.55 43 

00:11:52:00 2137 -22.4 -18.1 -19.9 -213 -21.5 -18.7 -19.2 -22.4 -22.4 -18.1 -20.563 43 

00:11:52:20 2138 -22.4 -18.1 -19.9 -22.3 -21.6 -18.7 -19.2 -22.4 -22.4 -18.1 -20.575 43 

00:11:52:40 2139 -22.4 -18.1 -19.9 -223 -21.6 -18.8 -192 -22.4 -22.4 -18.1 -20.588 43 

00:11:53:00 2140 -22.5 -18.1 -19.9 -22.3 -21.6 -18.7 -19.2 -22.4 -22.5 -18.1 -20588 4.4 

00:11:53:20 2141 -21.5 -18.1 -19.9 -22.3 ·21.6 -18.8 -19.2 -22.4 -225 -18.1 -20.6 4.4 

00:11:53:40 2142 -22.5 -18.1 -19.9 -223 -21.6 -18.8 -19.2 -225 -22.5 -18.1 -20.613 4.4 
00:11:54:00 2143 ..:Z2.6 -1&.1 -19.9 ..:Zl.7 -18.8 -19.2 -'12.5 -'12.6 -1&.1 •. :.l0.63B 4.5 

00:11:54:20 2144 -22.6 -18.1 -19.8 -22.4 -21.7 -18.8 -19.2 -22.5 -22.6 -18.1 -20.638 4.5 

00:11:54:40 2145 -22.6 -18.1 -19.8 -22.4 -21.7 -18.8 -19.2 -22.5 -22.6 -18.1 -20.638 4.5 
00:11:55:00 2146 -22.6 -18.1 -19.8 -22.4 -21.7 -18.8 -19.2 -22.5 -22.6 -18.1 ·20.638 4.5 

00:11:55:20 2147 -22.1 -18.2 -19.8 -22.4 -21.8 -18.8 -19.2 -22.5 -22.7 -18.2 -20.675 4.5 

00:11:55:40 2148 -22.7 -18.2 -19.8 -22.4 -21.8 -18.8 -19.2 -22.5 -22.7 -18.2 -20.675 4.5 

00:11:56:00 2149 -22.7 -18.2 -19.8 -22.4 -21.8 -18.8 -19.2 -22.5 -22.7 -18.2 -20.675 4.5 

00:11:56:20 2150 -22.7 -18.2 -19.8 -22.4 -21.8 -18.8 -192 -22.5 -22.7 -18.2 -20.675 4.5 

00:11:56:40 2151 -22.7 -18.2 -19.9 -22.4 -21.8 -18.8 -19.2 -22.5 -22.7 -18.2 -20.688 4.5 

00:11:57:00 2152 -22.8 -18.2 -19.9 -22.4 -21.9 -18.8 -19.2 -22.5 -22.8 -18.2 -20.713 4.6 

00:11:57:20 2153 -22.8 -18.2 -19.9 -22.4 -21.9 -18.8 -19.2 -22.5 -22.8 -18.2 -20.713 4.6 

00:11:57:40 2154 -22.8 -18.2 -19.9 -22.4 -21.9 -18.8 -19.2 -225 -22.8 -18.2 -20.713 4.6 

00:11:58:00 2155 -22.8 -18.2 -19.9 -22.4 -21.9 -18.7 -19.2 -22.6 -22.8 -18.2 -20.713 4.6 

00:11:58:20 2156 -22.9 -18.2 -19.9 ·21.5 -22 -18.8 -19.2 -22.6 -22.9 -18.2 -20.763 4.7 

00:11:58:40 2157 -22.9 -18.2 -19.9 -225 ·22 -18.7 -19.2 -22.6 -22.9 -18.2 -20.75 4.7 

00:11:59-:00 2158 -22.9 -18.2 -19.9 -225 -22 -18.7 -19.2 -22.6 -22.9 -18.2 -20.75 4.7 

00:11:59:20 2159 -23 -18.2 -19.9 -22.5 -22 -18.8 -193 -22.6 -23 -18.2 -20.788 4.8 

00:11:59:40 2160 -23 -182 -19.9 -22.5 -22.1 -18.7 -193 -22.6 -23 -18.2 -20.788 4.8 

00:12:00:00 2161 -23 -18.2 -20 -22.5 -22.1 -18.7 -193 -22.6 -23 -18.2 -20.8 4.8 

00:12:00:20 2162 -23 -18.2 -20 -22.5 -22.1 -18.7 -193 -22.6 -23 -18.2 -20.8 4.8 

00:12:00:40 2163 -23.1 -18.2 -20 -22.5 -22.1 -18.7 -193 -22.6 -23.1 -18.2 -20.813 4.9 

00:12:01:00 2164 -23.1 -18.2 -20 -22.5 -222 -18.7 -19.3 -22.6 -23.1 -18.2 -20.825 4.9 

00:12:01:20 2165 -23.1 -18.2 -20 -225 -22.2 -18.7 -19.3 -22.6 -23.1 -18.2 -20.825 4.9 

00:12:01:40 2166 -23.1 -18.2 -20 -22.5 -22.2 -18.7 -193 -22.6 -23.1 -18.2 -20.825 4.9 

00:12:02:00 2167 -23.2 -18.2 -20.1 -22.5 -222 -18.7 -19.4 -22.6 -23.2 -18.2 -20.863 

00:12:02:20 2168 -23.2 -182 -20.1 -225 -22.2 -18.7 -19.4 -22.6 -23.2 -18.2 -20.863 

00:12:02:40 2169 -23.2 -1&.2 -20.1 -22.5 -223 -1&.7 -19A -'22.6 -23.2 -1&.2 -20.875 

00:12:03:00 2170 -23.2 -18.2 -20.1 -22.5 -223 -18.7 -19.4 -22.6 -23.2 -18.2 -20.875 

00:12:03:20 2171 -233 -18.2 -20.1 -22.5 -22.3 -18.7 -19.4 -22.6 -23.3 -18.2 -20.888 5.1 

00:12:03:40 2172 -233 -18.2 -20.2 -22.5 -22.3 -18.7 -19.4 -22.6 -23.3 -18.2 -20.9 5.1 

00:12:04:00 2113 -23.3 -18.2 -2ll2 -225 -22.4 -18.7 -195 -22.6 -233 -18.2 -20.925 5.1 

00:12:04:20 2174 -233 -18.2 -20.2 -225 -22.4 -18.7 -19.5 -22.6 -233 -18.2 -20.925 5.1 

00:12:04:40 2175 -23.4 -18.2 -20.2 -22.5 -22.4 -18.7 -19.5 -22.6 -23.4 -18.2 -20.938 52 

00:12:05:00 2176 -23.4 -18.2 -20.2 -225 -22.4 -18.7 -19.5 -22.6 -23.4 -18.2 -20.938 52 
00:12:05:20 2177 -23.4 -18.2 -203 -22.5 -22.5 -18.7 -19.5 -23.4 -18.2 -20.963 52 

00:12:05:40 2178 -23.4 -18.2 -20.3 -22.5 -22.5 -18.7 -19.5 -22.6 -23.4 -18.2 -20.963 5.2 

00:12:06:00 2179 -23.5 -18.2 -203 -22.5 -22.5 -18.7 -19.6 -22.6 -23.5 -18.2 -20.988 5.3 

00:12:06:20 2180 -23.5 -18.2 -203 -22.5 -22.5 -18.7 -19.6 -22.6 -23.5 -18.2 -20.988 5.3 
00:12:06:40 2181 -23.5 -18.2 -20.4 -22.5 -22.5 -18.7 -19.6 -22.6 -23.5 -18.2 -21 53 

00:12:07:00 2182 -23.5 -18.2 -20.4 -22.5 -22.6 -18.7 -19.6 -22.6 -23.5 -18.2 -21.013 53 

00:12:07:20 2183 -23.6 -18.2 ·20.4 -22.5 -22.6 -18.7 -19.6 -22.6 -23.6 -18.2 -21.025 5.4 
00:12:07:40 2184 -23.6 -16.2 -20.4 -22.5 -22.6 -16.7 -19.6 -22.6 -23.6 -18.2 -21.025 5.4 

00:12:08:00 2185 -23.6 -18.1 -20.4 -21.5 -22.6 -18.6 -19.7 -22.6 -23.6 ·18.1 -21.013 5.5 

00:12:08:20 2186 -23.6 -18.2 -20.4 -22.4 -22.6 -18.6 -19.7 -22.6 -23.6 -18.2 -21.013 5.4 

00:12:08:40 2187 -23.6 -18.1 -20.4 -22.4 -22.6 -18.6 -19.7 -22.6 -23.6 -18.1 -21 5.5 
00:12:09;00 2188 -23.6 -18.1 -20.4 -22.4 -22.6 -18.6 -19.7 -22.6 -23.6 -18.1 -21 5.5 

00:12:09:20 2189 -23.6 -18.1 -20.4 -22.4 -22.6 -18.6 -19.7 -22.6 -23.6 -18.1 ·21 5.5 

00:12:09:40 2190 -23.6 -18.1 -20.4 -22.4 -22.7 -18.6 -19.7 -22.6 -23.6 -18.1 -21.013 5.5 

00:12:10:00 2191 -23.7 -18.1 -20.4- -22.4 -22.7 -18.6 -19.7 -22.6 -23.7 -18.1 -21.025 5.6 

00:12:10:20 2192 -23.7 -18.1 -20.4 -22.4 -22.7 -18.6 -19.7 -22.6 -23.7 -18.1 -21.025 5.6 

00:12:10:40 2193 -23.7 -18.1 -20.5 -22.4 -22.7 -18.6 -19.7 -22.6 -23.7 -18.1 -21.038 5.6 

00:12:11:00 2194 -23.7 -18.1 -20.5 -22.4 -22.7 -18.6 -19.7 -22.6 -23.7 -18.1 -21.038 5.6 

00:12:11:20 2195 -23.7 -18.1 -205 -22.4 -22.7 -18.6 -19.7 -22.6 -23.7 -18.1 -21.038 5.6 

00:12:11:40 2196 -23.7 -18.1 -20.5 -22.4 -22.7 -18.6 -19.8 -22.6 -23.7 -18.1 -21.05 5.6 

00:12:12:00 2197 -23.7 -18.1 -20.5 -22.4 -22.7 -18.6 -19.8 -22.6 -23.7 -18.1 -21.05 5.6 

00:12:12:20 2198 -23.7 -18.1 -20.5 -22.4 -21.1 -18.6 -19.8 -22.6 -23.7 -18.1 -21.05 5.6 
00;12:12:40 2199 -23.7 -18.1 -20.5 -ZZ.4 -22.7 -18.6 -19.8 -ZZ.6 -23.7 -18.1 ·21.05 5.6 

00:12:13:00 2200 -23.7 -18.1 -20.5 -22.4 -22.7 -18.5 -19.8 -22.6 -23.7 -18.1 -21.038 5.6 

00:12:13:20 2201 -23.8 -18.1 -20.5 -213 -22.8 -185 -19.8 -22.6 -23.8 -18.1 -21.05 5.7 

00:12:13:40 2202 -23.8 -18.1 -20.5 -223 -22.1 -185 -19.8 -22.5 -23.8 -18.1 -21.025 5.7 

00:12:14:00 2203 -23.8 -18.1 -20.5 -22.3 -22.8 -18.5 -19.8 -22.5 -23.8 -18.1 -21.038 5.7 

00:12:14:20 2204 -23.8 -18.1 -20.5 -223 -22.8 -185 -19.8 -225 -23.8 -18.1 -21.038 5.7 

00:12:14:40 2205 -23.8 -18 -20.5 -223 -22.8 -18.5 -19.8 -22.5 -23.8 -18 -21.025 5.8 

00:12:15:00 2206 -Z3.8 -18 -20.5 -223 -22.8 -18.5 -19.8 -22.5 -23.8 -18 -21.025 5.8 

00:12:15:20 2207 -23.8 -18 -205 -223 -22.8 -18.5 -19.8 -22.5 -23.8 -18 -21.025 5.8 

00:12:15:40 2208 -23.8 -18 -20.5 -223 -22.8 -18.5 -19.8 -22.5 -23.8 -18 -21.025 5.8 

00:12:16:00 2Z09 -23.8 -18 -205 -223 -22.8 -18.5 -19.8 -22.5 -23.8 -18 -21.025 5.8 

00:12:16:20 2210 -23.8 -18 -205 ~223 -22.8 -185 -19.8 -225 -23.8 -18 -21.025 5.8 

00:12:16:40 2211 -23.8 -18 -20.5 -223 -22.8 -18.5 -19.8 -22.5 -23.8 -18 -21.025 5.8 

00:12:17:00 2212 -23.8 -18 -20.5 -22.2 -22.8 -18.5 -19.8 -22.4 -23.8 -18 -21 5.8 

00:12:17:20 2213 -23.8 -18 -20.5 ·22:1. -22.8 -18.4 -19.8 -22.4 -23.8 -18 -20.988 5.8 

00:12:17:40 2214 -23.8 -18 -20.5 -22.2 -22.8 -18.4 -19.8 -22.3 -23.8 -18 -20.975 5.8 



00:12:18:00 2215 ~23.8 -18 -205 -22.2 ~22.8 -18.4 -19.8 ~223 ~23.8 -18 -20.975 5.8 
00:12:18:20 2216 ~23.8 -18 -205 -22.2 -22.8 -18.4 ~19.8 -22.3 -23.8 _,. 

~20.975 5.8 
00:12:18:40 2217 -23.8 -18 -205 -22.2 ~22.8 -18.4 -19.8 -22.2 -23.8 -18 -20.963 5.8 
00:12:19:00 2218 -23.8 -1& -20.5 -22.1 ~22.8 -18.4 -19.8 ~22.2 -23.8 -1& -20.95 5.& 

00:12:19:20 2219 -23.8 -18 -20.5 -22.1 -22.8 -18.4 -19.8 -22.2 -23.8 -18 -20.95 5.8 
00:12:19:40 2220 -23.8 -18 -20.5 -22.1 -22.8 -18.4 -19.8 -22.2 -23.8 -18 -20.95 5.8 
00:12:20:00 2221 ~23.8 -17.9 -205 ~22.1 -22.8 ~18.4 -19.8 -22.1 -23.8 -17.9 -20.925 5.9 
00:12:20:20 2212 ~23.8 -17.9 -20.5 -22.1 -22.8 -18.3 ~19.8 -22.1 -23.8 -17.9 ~20.913 5.9 

00:12:20:40 2223 -23.8 ~17.9 -205 -22 ~22.8 -183 -19.8 -22.1 -23.8 -17.9 -20.9 5.9 
00:12:21:00 2224 -23.8 ~17.9 ~20.5 -22 -22.8 ~183 -19.8 ~22.1 -23.8 -17.9 ~20.9 5.9 
00:12:21:20 2225 ~23.8 -17.9 -205 -22 ~22.8 -183 -19.8 -22.1 -23.8 -17.9 -20.9 5.9 
00:12:21:40 2226 -23.8 -17.9 -205 -22 -22.8 -183 -19.8 -22 -23.8 -17.9 -20.888 5.9 
00:12:22:00 2227 -23.8 -17.9 -20.5 -21.9 -22.8 -183 -19.8 -22 -23.8 -17.9 ~20.875 5.9 
00:12:22:20 2228 -23.8 -17.9 -20.5 -21.9 -22.8 -18.3 ~19.8 -22 -23.8 ~17.9 -20.875 5.9 
00:12:22:40 2229 ~23.8 -17.9 -20.5 -21.9 ~22.8 -18.2 -19.8 -22 -23.8 -17.9 -20.863 5.9 
00:12:23:00 2230 ~23.8 -17.9 -20.5 -21.9 -22.8 -18.2 -19.8 -22 ~23.8 -17.9 -20.863 5.9 

00:12:23:20 2231 ~23.8 -17.9 -20.4 -21.9 ~22.8 -18.2 -19.8 -22 -23.8 ~17.9 -20.85 5.9 
00:12:23:40 2232 -23.8 -17.9 -20.4 -21.9 -22.8 -18.2 -19.8 -22 -23.8 ~17.9 ~20.85 5.9 
00:12:24:00 2233 ~23.3 -17.8 -20.4 -21.9 -22.8 -13.2 -19.8 -21.9 -23.8 -17.8 -20.825 
00:12:24:20 2234 -23.8 -17.8 -20.4 -21.9 -22.8 -18.2 -19.8 -21.9 -23.8 ~17.8 ~20.825 

00:12:24:40 2235 -23.8 -17.8 -20.4 -21.8 -22.8 -18.2 -19.8 -21.9 ~23.8 -17.8 -20.813 
00:12:25:00 2236 -23.8 -17.8 -20.4 -21.8 -22.8 -18.2 -19.8 -21.9 ~23.8 -17.8 -20.813 
00:12:25:20 2237 -23.7 ~17.9 -20.4 ~21.8 -22.8 -18.2 -19.8 ~21.9 -23.7 ~17.9 -20.813 5.8 
00:12:25:40 2238 -23.7 -17.9 -20.4 ~21.8 ~22.8 -18.2 -19.8 ~21.9 -23.7 -17.9 -20.813 5.8 
00:12:26:00 2239 -23.7 -17.9 -20.4 -21.8 -22.8 -18.2 -19.8 -21.9 -23.7 -17.9 -20.813 5.8 
00:12:26:20 2240 -23.7 -17.9 -20.4 -21.8 -22.8 -182 -19.8 -21.9 ~23.7 ~17.9 -20.813 5.8 
00:12:26:40 2241 -23.7 -17.9 -20.4 -21.8 -22.8 -18.2 -19.8 ~21.9 -23.7 ~17.9 ~20.813 5.8 
00:12:27:00 2242 ~23.7 ~17.9 -20.4 -21.8 -22.8 -18.2 -19.8 -21.9 ~23.7 -17.9 -20.813 5.8 
00:12:27:20 2243 -23.7 -17.9 ~20.4 -21.8 -22.7 -18.2 -19.7 -21.9 -23.7 -17.9 -20.788 5.8 
00:12:27:40 2244 ~23.6 -17.9 ~20.4 ~21.8 -22.8 ~18.2 -19.8 -21.9 ~23.6 -17.9 -20.8 5.7 
00:12:28:00 2245 -23.6 -17.9 -20.4 -21.8 -22.7 -18.2 ~19.7 -21.9 -23.6 -17.9 -20.775 5.7 

00:12:28:20 2246 -23.6 ~17.9 ~20.4 ~21.8 -22.7 -18.2 -19.7 -21.9 -23.6 ~17.9 ~20.775 5.7 
00:12:28:40 2247 -23.6 -17.9 -203 -21.8 -22.7 -18.2 -19.7 ~21.9 -23.6 ~17.9 ~20.763 5.7 
00:12:29:00 2248 -23.6 -17.9 -20.3 -21.8 -22.7 -18.2 -19.7 -21.9 -23.6 -17.9 -20.763 5.7 
00:12:29:20 2249 -23.6 -17.9 -203 -21.8 -22.7 -18.2 -19.7 -21.9 -23.6 -17.9 -20.763 5.7 
00:12:29:40 2250 -23.6 -17.9 -203 -21.8 ~22.7 -18.2 -19.7 -21.9 -23.6 -17.9 -20.763 5.7 
00:12:30:00 2251 ~23.6 -17.9 ~203 -21.8 -22.7 ~18.2 -19.7 -21.9 -23.6 -17.9 -20.763 5.7 

00:12:30:10 2252 ~23.6 -17.9 -203 -21.8 ~22.7 -18.2 -19.7 -21.9 ~23.6 -17.9 ~20.763 5.7 

00:12:30:40 2253 -23.6 -17.9 -203 ~21.8 ~22.7 -18.2 -19.7 -21.9 ~23.6 -17.9 ~20.763 5.7 

00:12:31:00 2254 ~23.6 -17.9 ~203 ~21.8 -22.8 -18.2 -19.7 -21.9 -23.6 -17.9 ~20.775 5.7 

00:12:31:20 2255 ~23.6 -17.9 -203 ~21.8 -22.8 -18.2 -19.7 -21.9 -23.6 -17.9 ~20.775 5.7 

00:12:31:40 2256 -23.6 -17.9 -20.3 -21.8 -22.8 -18.2 -19.7 -21.9 ~23.6 -17.9 -20.775 5.7 

00:12:32:00 2257 -23.6 -17.9 -20.2 -21.8 -22.8 -18.2 -19.7 ~21.9 -23.6 ·17.9 -20.763 5.7 

00:12:32:20 2258 -23.6 -17.9 -20.2 -21.8 ~22.8 -18.2 -19.7 -22 -23.6 -17.9 -20.775 5.7 

00:12:32:40 2259 -23.6 ~17.9 -20.2 -21.8 -22.8 -18.2 -19.7 ·22 -23.6 -17.9 ~2o.ns 5.7 

00:12:33:00 2260 -23.6 ~17.9 -20.2 -21.8 -22.8 -18.2 -19.6 -22 -23.6 -17.9 -20.763 5.7 

00:12:33:20 2261 ~23.6 -17.9 -20.2 -21.8 ~22.8 -18.2 -19.6 -22 ~23.6 -17.9 -20.763 5.7 

00:12:33:40 2262 ~23.6 -17.9 ~20.2 ~21.8 -22.8 -18.2 -19.6 -22 -23.6 -17.9 ~20.763 5.7 
00:12:34:00 2263 -23.6 -17.9 -20.2 -21.9 -22.8 ~18.2 -19.6 -22 -23.6 -17.9 -20.775 5.7 

00:12:34:20 2264 -23.6 -17.9 -20.2 -21.9 -22.8 -18.2 -19.6 -22 -23.6 -17.9 -2o.ns 5.7 

00:12:34:40 2265 -23.6 -17.9 -20.1 -21.9 -22.8 -18.2 -19.6 -22 -23.6 -17.9 -20.763 5.7 

00:12:35:00 2266 -23.6 -17.8 -20.1 -21.9 ~22.8 -18.2 -19.6 -22 ~23.6 ~17.8 -20.75 5.8 

00:12:35:20 2267 ~23.6 -17.8 -20.1 ~21.9 -22.8 -18.2 -19.6 ~22.1 -23.6 -17.8 ~20.763 5.8 

00:12:35:40 2268 -23.6 -17.8 ~20.1 -21.9 -22.8 -18.2 ~19.6 -22.1 -23.6 -17.8 -20.763 5.8 

00:12:36:00 2269 -23.6 -17.8 -20.1 -21.9 -22.8 -18.2 -19.6 -22.1 ~23.6 -17.8 -20.763 5.8 

00:12:36.:20 2270 -2:1.6 -17.8 -20.1 -21.9 ~22.9 ~18.2 -19.6 -22.1 ~23.6 -17.8 -20.775 S.& 

00:12:36:40 2271 -23.6 -17.8 -20.1 -21.9 -22.9 -18.2 -19.5 -22.1 -23.6 -17.8 -20.763 5.8 

00:12:37:00 2272 -23.6 -17.8 -20.1 -22 -22.9 -18.2 -19.5 -12.1 -23.6 -17.8 -20.775 5.8 

00:12:37:20 2273 -23.6 -17.8 -20.1 -22 ~22..9 -18.2 -19.5 -22.1 ~23.6 -17.8 -20.775 5.8 

00:12:37:40 2274 -13.6 -17.8 -zo -22 -22.9 -18.2 ~195 -22.2 -Z3.6 -17.8 ~zo.ns 5.8 

00:12:38:00 2275 -23.6 ~17.8 -20 -22 -22.9 -18.1 -195 -22.2 -23.6 -17.8 ~20.763 5.8 

00:12:38:20 2276 ~23.6 -17.8 -20 -22 -21.9 -18.1 -195 -22.2 -23.6 -17.8 -20.763 5.8 

00:12:38:40 2277 -23.6 -17.8 -20 -22.1 -22.9 -18.1 ~19.5 -22.2 ~23.6 -17.8 -20.775 5.8 
00:12:39:00 2278 ~23.6 -17.8 -20 -22.1 -22.9 -18.1 -19.5 -22.2 -23.6 -17.8 -20.775 5.8 

00:12:39:20 2279 -23.7 -17.8 -20 -22.1 -23 -18.1 -19.5 -22.2 -23.7 -17.8 -20.8 5.9 

00:12:39:40 2280 -23.7 -17.8 -19.9 -22.1 -23 -18.1 -19.4 -22.3 -23.7 -17.8 -20.788 5.9 

00:12:40:00 2281 ·23.7 -17.8 -19..9 -22.1 -23 ~18.1 ~19.4 -223 -23.7 -17.8 -20.788 5.9 

00:12:40:20 2282 -23.7 -17.8 ~19.9 ~22.1 -23 -18.1 ~19.4 -223 -23.7 -17.8 ~20.788 5.9 

00:12:40:40 2283 -23.7 -17.7 -19.8 ~22.1 -23 -18.1 -19.4 -223 -23.7 -17.7 -20.763 

00:12:41:00 2284 ~23.7 -17.7 -19.8 ~222 -23 -18.1 -19.4 -223 -23.7 -17.7 -20.775 

00:12:41:20 22&5 -23.7 -17.7 -19.8 -22.2 -23 -18.1 -19.3 -22.3 -23.7 -17.7 -20.763 

00:12:41:40 2286 ~23.8 -17.7 -19.7 -22.2 -23.1 -18 -193 ~22.4 -23.8 -17.7 -20.775 6.1 

00:12:42:00 2287 -23.8 -17.7 -19.7 -22.2 -23.1 -18 -19.3 -22.4 -23.8 -17.7 -20.775 6.1 

00:12:42:20 2288 -23.8 -17.7 -19.7 -22.2 -23.1 -18 -193 -22.4 -23.8 -17.7 ~20.775 6.1 

00:12:42:40 2289 ~23.8 -17.7 -19.7 -223 ~23.1 -18 -193 -22.4 -23.8 -17.7 -20.788 6.1 

00:12:43:00 2290 -23.8 -17.7 -19.7 -123 -23.1 -18 -193 -22.4 -23.8 -17.7 -20.788 6.1 

00:12:43:20 2291 -23.8 -17.6 -19.6 -223 -23.1 -18 -19.2 -225 -23.8 -17.6 -20.763 62 

00:12:43:40 2292 -23.8 -17.6 ~19.6 -223 -23.1 -18 ~19.2 -225 ~23.8 -17.6 -20.763 62 

00:12:44:00 2293 -23.8 -17.6 -19.6 -223 -23.2 -17.9 -19.2 ~22.5 -23.8 ~17.6 ~20.763 62 

00:12:44:20 2294 -23.9 -17.6 -19.6 -223 -23.2 -17.9 -19.2 ~22.5 -23.9 ~17.6 -20.775 6.3 

00:12:44:40 2295 ~23.9 -17.6 -19.6 ~22.4 -23.2 -17.9 -19.2 -22.5 -23.9 ~17.6 -20.788 6.3 

00:12:45:00 2296 -23.9 -17.6 -19.6 ~22.4 -23.2 ~17.9 -19.2 -22.5 ~23.9 -17.6 -20.788 6.3 

00:12:45:20 2297 -23.9 -17.6 -19.6 -22.4 ~23.2 -17.9 -19.2 -22.5 -23.9 -17.6 -20.788 63 

00:12:45:40 2298 -24 -175 -19.6 ~22.4 -23.2 -17.8 -19.2 -22.6 -24 ~17.5 -20.788 6.5 

00:12:46:00 2299 -24 -17.5 -19.6 ~22.4 -233 -17.8 -19.2 ~22.6 -24 ~175 -20.8 6.5 

00:12:46:20 2300 -24 -17.5 -19.6 -22.4 -233 -17.8 -1.9.2 -22.6 -24 -17.5 -20.8 6.5 

00:12:46:40 2301 -24 -17.5 -19.6 ~22.4 -233 -17.8 -19.2 -22.6 -24 -17.5 -20.8 6.5 

00:12:47:00 2302 -24 -17.5 -19.6 -22.5 ~233 -17.7 -19.2 -22.6 -24 -175 -20.8 6.5 

00:12:47:20 2303 -24 ~17.4 -19.6 ~22.5 -23.3 -17.7 -19.2 -22.6 -24 -17.4 -20.788 6.6 

00:12:47:40 2304 ~24.1 -17.4 ~19.6 -22.5 ~233 -17.7 ~19.2 -22.6 -24.1 -17.4 -20.8 6.7 

00:12:48:00 2305 ~24.1 -17.4 -19.6 -22.5 -233 -17.7 -19.2 -22.6 ~24.1 -17.4 -20.8 6.7 

00:12:48:20 2306 -24.1 -17.4 -19.6 ~225 ~23.4 -17.6 -19.2 -22.6 -24.1 -17.4 ~20.8 6.7 

00;12:48:40 2307 -24.1 -173 -19.6 -225 -23.4 -17.6 -19.2 ~22.6 -24.1 -173 -20.788 6.8 

00:12:49:00 2308 -24.1 -173 -19.6 -22.5 -23.4 -17.6 -19.2 ~22.7 -24.1 -17.3 ~20.8 6.8 

00:12:49:20 2309 -24.1 -173 -19.6 -22.5 -23.4 -17.6 ~19.2 -22.7 -24.1 ~17.3 ~20.8 6.8 

00:12:49:40 2310 -24.1 ~17.2 -19.6 ~22.5 -23.4 -17.5 -19.2 -22.7 -24.1 -17.2 -20.775 6.9 

00:12:50:00 2311 -24.1 ~17.2 -19.6 -22.5 -23.4 -17.5 -192 -22.7 -24.1 -17.2 -20.775 6.9 

00:12:50:20 2312 ~24.1 -17.2 -19.6 -22.6 -23.4 -17.4 -19.2 -22.7 -24.1 -17.2 ~20.775 6.9 

00:12:50:40 2313 -24.2 ~17.2 -19.6 ~22.6 ~23.4 -17.4 ~19.2 -22.7 -24.2 -17.2 ~20.788 

00:12:51:00 2314 ~24.1 -17.1 -19.6 -22.6 ~23.4 ~17.4 -19.2 -22.7 -24.1 -17.1 -20.763 

00:12:51:20 2315 -24.2 -17.1 -19.6 -22.6 -23.4 -173 -19.2 -22.7 -24.2 -17.1 -20.763 7.1 
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Anexo No 01: Curva de congelación de alimentos 

l. 
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~ .. 

Enfr iam ient p Zooo de Wilxima "Sub 
............ 

Cr istal izac ión de hielo enfr iamle~o 

Fuente: Lawrie, Ciencia de la carne. Alteración microbiana de la carne. 1977 

Anexo No 02: Curvas de congelación lenta y rápida 

o 2 

Agua Pu a 

4 

Tlf~MPO (Hit) 

6 8 

Fuente: Orrego Alzate, C. Congelación y liofilización de alimentos. 2008 
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