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WATERJACI[ETED, GP AUTOFIXXB I r n A T O R  

mELS NU-1000, 1100, 1200 
NU-l000E,1100E,1200E 

WEWTION AND MAINTENANCE WAL 

1.0 GENERAL DESQIIPTIgJ 

The NuAire GP Autoflow water-jacketed incubator has been designed to 
provide a reliable controlled environment for optirmrm product growth. 
Four parameters contribute to optbun growth conditions. These are: 

1. Hmidity 
2. Precise temperature control 
3. Sterility 
4. Reliability 

Like all NuAire equipent, the 8 Autoflow has been designed to provide 
the highest quality standards of performance with matching microprocessor 
technology and precise temperature control. Ccmbining state-of-the-art 
technology w i t h  years of design, quality and manufacturing experience. 

In order to accomplish the foregoing objectives, the 8 Autoflow features 
the following: 

1.1 Esrtra large (16-gallour-Water Jacket - Each Chamber - .- 

The outer stainless steel wall is lined w i t h  a space-age insulation 
providing an R5.0 rating, minimizing heat loss. The large 
(16-gallon) water jacket utilizes water, one of nature's best 
"sinks" of heat. Its high capacity to hold heat makes it the ideal 
medium to surround a chamber in order to obtain temperature 
unifoxmity. In fact, the ability of materials to hold heat, called 
the specific heat,  uses water as the canparative standard. The large 
water jacket surrounding the chamber permits the water to circulate 
within the jacket, prducing a temperature uniformity of + 0.2O~. 
The larger the mass, the less susceptibility within the  c h r  to 
environmental fluctuations outside. It also establishes cabinet 
stability for the growth of vibration sensitive cells. 

1.2 NuAire -- Inc_u@@or- Control Eleonics 

The N u A i r e  Incubator Control Electronics is a state-of-the-art 
microprocessor based control system specifically designed to service 
the precise mntrol requirements of the chambers environment, 
providing optimum prcgramnable conditions for culture growth. The 
functions include a main water-jacket monitor. 

The main temperature control is proportional, which means that the 
energy supplied to the water is directly proportional to the 
difference between the water-jacket temperature and the setpoint. 
This prevents/minimizes temperature overshoot within the chamker and 
provides transientfree temperature control. 

Over-temperature differential setpoint is preset at 1°c over main 
temperature setpoint. The rest of the functions (located on the 
M) provide a snall integrated package that is easily replaced 
for minimum down time in the field. 
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1.3 All Stainless_-Steel Conc$ructian 

The GP Autof Low' s exterior is constructed of 16 gauge, type 304 
s t a i n l e s s  steel with the  i n t e r i o r  being 16 gauge, type 304 polished 
stainless steel using crevice free construction. This provides an 
easily cleanable (for decontamination) i n e r t  surface that does not 
Fn itself pranote biological  grurwth. I n  addi t ion,  all shelves, 
shelf supports, and guide rails are easily ranovable and can be 
autoclaved to  remove wntamination. - Remanber: t h e  chamber is not 
selective. The growth environment is applied to all micr* 
arganisns within the  i n t e r i o r ,  equally. 

1.4 Humidity 

Humidification of the  chamber is achieved through the process of 
water evaporation frm a water reservoir- placed within the  
incubator. In  addit ion,  water condensation (which actual ly  lowers 
t he  r e l a t i v e  humidity within t h e  chamber) is prevented by having all 
i n t e r io r  .surfaces exposed to  the  constaat  tmrature water jacket, 
or heated separately v i a  an integrated control  t h a t  regdates door 
heat to  maintain a condensation-free glass door. Without conden- 
sation and with an easily cleanable stainless steel i n t e r io r ,  the  
probabili ty of wntarmnation is minimized. 
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NuAire, Inc., warn 
without charge F.0.1 
in its equipnent w i l  
sa t i s fac t ion  of th  
=Id. Provided t h z  
properly ident i f ied . 

Factory ins ta l l ed  
extent guaranteed 1 
apply t o  any portiol 
this warranty shou 
me nature of the 
serial and &el nuni 

NuAire, Inc. WarraQt! 
factory or furnish w 
f i v e  years a f t e r  . 
ccmpany to have been 

- +  

This . warranty s h a l l  
has been subject  
using addi t ives  i n  
ins ta l la t ion  .or serv 

j -  

If the serial n m k  
be illegible, the  wa 

The warranty is f o r  
assignable or t rans  
contact NuAire, Inc 
accunpany a l l  retur 
w i l l  be returned, re 

mts that it will repafr F.O.B. its factory or furnish 
3. its factory,  a s imi la r  part to  r e p b e  any mterial 
thin 18 m n t h s  after t he  date of sale i f  proved to t h e  
e ccmpany t o  have been defect ive at the time it was 
~t a l l  parts claimed defect ive shall be returned, 
to the cunpany at its factory,  charges prepaid. 

& p e n t  or accessories are warranted only to t h e  
by t h e  o r ig ina l  manufacturer. This wamaaty shall not 
a of the  equipent modified by the user.  Claims under 
Id be directed to NuAire ,  Inc. s e t t i n g  fo r th  i n  d e t a i l  

defect ,  t he  date of t he  i n i t i a l  i n s t a l l a t i on  and the 
ber of the equipnent. 

3 the  water jacket and w i l l  repair or replace (FOB its 
i thout  charge FOB its factory) the  water jacket within 
the date  of sale, i f  proved to  the  sa t i s fac t ion  of t h e  
defective at t h e  t i m e  it was sold. 

not apply to  any NuAire product or part thereof which 
to misuse, abuse, f i l l i n g  the  water jacket improperly, 

water jacket, accident,  shipping damage, improper 
ice, or damage by f i r e ,  flood o r  acts of Gcd. 

r of this product is a l t e r ed ,  removed or defaced as to  
m n t y  shall be n u l l  and void i n  its ent i re ty .  

the  sole benefi t  of t h e  or ig ina l  purchaser and is not 
ferable. Pr ior  to  returning any item, for any reason, . for a Return Authorization Number. This number must 
ns. Any product shipped to NuAire without this number 
fused shipnent or collect f r e igh t .  
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The GP Autoflow is fastened to a base skid and it is usually the best 
procedure to  leave the  skid attached until t he  autoflow is located i n  its 
approximate posi t ion,  t o  f a c i l i t a t e  ease i n  handling. The base skid can 
then be. removed by removing the  four b o l t s  holding the  cabinet to the 
skid. Emnine the GP Autoflow carefully.  Inspect both the  ex te r ior  and 
the ,  i n t e r io r  of the GP Autoflow for any t r a n s i t  damage before discarding 
the shipping crate, (see Section 6.1.3). 

FRCTORY INSTRUED 2 \ LEG LEVELERS ( Y )  

L1/2-13 x 2' HD( 
HEAD BOLT(+) 

W t i o n  I n  locating the GP Autoflow, consider al l  possible 
conditions t h a t  might affect its performance as w e l l  a s  laboratory 
procedures f o r  its intended purpose. lb not locate near heating or 
cooling ducts ,  o r  next to equipnent t ha t  generates heat (steam 
radiators ,  stoves,  ovens, autoclaves, etc.). Avoid d i r ec t  sun rays 
and rapidly moving a i r  currents.  The G P  Autoflm needs wen heat 
l o s s  on a l l  surfaces in order to  maintain an in te rna l  temperature 
var ia t ion of less than 0.2 degrees C. As a r e s u l t ,  a minimum of 2 
inches must be allowed between the  rear and s ides  of t h e  GP Autoflw 
and any walls, pa r t i t i ons  or obstructions to f a c i l i t a t e  adequate 
convection of air around t h e  GP Autoflow's water jacket. For 
mintenance/service purposes t he  top cover containing the  
e lectronics  should remain accessible. 

7.2 Leveling The GP Autoflow should be leveled p r io r  to f i l l i n g  with 
water, and should rest firmly on the  bench o r  f loor.  Uneven water 
l eve ls  may cause f a l s e  ADD WATER indicat ions  on the f ront  panel as 
w e l l  a s  t o  affect t h e  water c i rcu la t ion  paths within the  water 
jacket,  which could cause condensation on t h e  walls of t h e  chamber. 
Leveling feet are provided for t h i s  purpose, factory ins ta l led  i n b  
the base of t h e  GP Autoflow. Turning the  adjustable leveling f e e t  
counterclockwise r a i s e s  t h e  GP Autoflow. The leveling f ee t  height 
&mild be approximately 1/4 inch below the GP Autoflow base. 
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Decontamination and Shelf Installation Before installation of the  
shelves, NuAire recamends decontamination of a l l  surfaces within 
the interior chamber, glass door and outer door with zasket .  The 
can be wiped down with a disinfectant of 70 percent alcohol or 
similar noncorrosive antimicrobial agent. Provided with each 
autoflow are four shelves. The shelves are easily installed per 
Drawing ACD-02177 by attaching the guide supports to the stainless 
steel pins i n  the interior of the  chamber. Additional shelves and 
shelf guides are available. 

Electrical The electrical supply circuit to  the incubator must 
conform to a l l  national and local electrical codes. Consul t  the 
jncubatork serial-data plate for voltage, cycle, phase and ampere 
requirements before making connection. Plug the power cord securely 
into grounded outlet. VOLTAGE SHOULD NOT VARY MORE TWN 5% !?ROV 
SERIAL PLATE RATINGS. A separate branch circuit is recarmended to 
prevent  possible loss of product due to overloading or f a i l u r e  of 
other equipnent on t h e  same circuit.  A SURGE PROTECTOR IS STRONGLY 
RE(XMMENDED TO AVOID POWER RELATED FAULTS. 

Precaution for GP Autoflw Filling To prepare the G P  Autoflow for 
filling, turn on main pwer switch located on backpanel and set mode 
switch to  PROGRAM. The digital indicator should light up as well as 
the ADD WATER light. 

F i l l i n g  and Draining the Water-Jacket The f i l l  port plug is lccated 
on the front top le f t  side behind t h e  exterior door. Install the 
f i l l  port f i t t ing.  Place the tubing over the adaptor and connect 
the other end to either a funnel or serrated tap. USE SINGLE 
DISTILLED OR DEMINERALIZED WATER to  fill the water jacket. NO PURER 
TH4N 5 MGOHhl WATER SHOULD BE USED. lCvnile the uni t  is on, f i l l  the 
water jacket until the  ADD WATER l ighr ;  m r n s  off. Add a n  additional 
1 to 2 l i t e r s  of water, renove the tube adaptor and replace t h e  f i l l  
port plug 

CAUTION - USE SINGLE DE-IONIZED OR 

DISTILLED WATER ONLY 

S A F E T Y  OVERFLOW PORT 

CAUTION 
BE SURE TO WSITION ANTI LEVEL THE INCUBATOR GP AUTOrm3W 

DO NOT OVGRFILL, 
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The water jacket requires no anti-bacterial agents. .The GP Autoflm 
already incorporates a copper tube producing copper sulfate which 
eliminates bacterial growth within t he  water jacket. AEWLUTELY 
CHLCJRINATED OR HALM;EN MATERIALS ARE TD BE USED IN THE WATER JACKET. 

A safety over-fill port is located next to the  f i l l  port plug so if 
overfill does occur, the  water w i l l  be relieved through the  port. 

The water jacket can be drained f rm the drain plug located on tbe 
bottom left s ide.  The drain uses a ball valve to control t h e  drain 
water. If the valve stem is horizontal the  dra in  is closed, and if 
it is ve r t i ca l  the drain is open. A s a f e ty  plug must be removed 
prior t o  draining, located on the bottun of the ball  valve. I t  als, 
insures no leakage w i l l  occur. 
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The NuAire Incubator Oontrol Electronics system is designed 
t o  service t h e  control requirements of the GP Autoflow 
incubator chamber. Temperature is controlled t o  provide  
optimum conditions for culture growth within a chamber. 
Operator input is coordinated through the c o n t r o l  panel and 
status displays. Figure 1 shows the various inputs and 
outputs of the  systan. 

The NuAire Incubator Con t ro l  Electronics is a state- 
of-theart microprocessor based system that provides: 

8.3.1 Single chamber c o n t r o l  i n  a s i n g l e  e l e c t r o n i c  package 

8.3.2 Enhanced infomation presentation of the following: 

* Qanber Temperature (setpoint and actual)  
* Door Heater (percentage time on) 
* Water-Jacket Heater Status 
* Water Jacket I A w  Water Status 

8.3.3 Simplified operator controls. The control panel is 
operated using three rocker switches as follows: 

* Mode Switch - Run - run with alarm 
Progrm Standby 
Silence - Run without alarm 

* Chamber Environment Display - Temperature Display 
Door Temp 

* Chamber Environment Control - Up 
Down 
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8.3.6 A u t m t i c  modi f ica t ion  of abnormal s i t u a t i o n s .  The red or 
ye l low LEDs on t h e  c o n t r o l  pane l  w i l l  l i g h t  t o  i n d i c a t e  a 
f a u l t  wi th in  t h e  system. Such faults inc lude :  

m HEATER 

* Contro l  F a i l u r e  ( i . e . ,  t empera ture  exceeds s e t p o i n t  tol- 
erance) 

8.3.7 Diagnos t ic  and c a l i b r a t i o n  assists. By adding an electrical 
jumper wire ( s u p p l i d )  on t h e  PK3, the d i a g n o s t i c  m d e  is 
entered, which permits (should only  be performed by a 
q u a l i f i e d  technic ian) :  

I 

1 
* 

* I n d i v i d u a l  analog i n p u t s  may be displayed to ass is t  cali- 
b r a t i o n .  

* I n d i v i d u a l  o u t p u t s  may be f o x &  t o  an Gl or OFF cond i t i on .  
* Ind iv idua l  digital i n p u t s  may be d isp layed .  
* Front  panel lxnps may 5e testa-1. 
* Memory and internal processor diagnostics may be selected. 
* A l l  options may be i n d i v i d u a l l y  tested. 

CHAMBER TEMP. SEHm 

JACKET TMP. SkXSlJR 
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8.4 Fro-nt Pgnel Controls and Indicators  

The GP Autoflow front panel contains the following functions 
described i n  d e t a i l  (see  Drawing -3298). 

8.4.1 Heat . JrJsace_t_ .Status LED The heat jacket green  LED indicates  
when the chamber heater  is turned on. 

8.4.2 LDPP_.WAm STATUS LED The low water yellow LED indicates when 
the  water-jacket requires addi t ional  water. If the  l o w  water 
l i g h t  is lit, the  water-jacket should he f i l l e d  as soon as 
possible to  avoid uneven heating of t h e  cbamber. 

8.4.3 Mode - Switch The mode switch indicates  t h e  running mode of 
t he  incubator "RUN" mode indicates  a f u l l y  functional 
condition. If an a l m  condition occurs ( i .e.  over 
temperature) an audible noise alarm w i l l  sound and control  
the  condition. "PROGW mode ind ica tes  a l l  functions are 
turned off and ready t o  input se tpo in ts  for  temperature and 
door temperature. "SILENCE" mode indicates  a f u l l y  
functional condition; i f  an alarm condition occurs, no 
audible noise alarm w i l l  sound, but t h e  condition w i l l  be 
controlled.  

8.4.4 Chamber &v@onrnent Switch The chamber environment switch 
ind ica tes  w h a t  the  d i g i t a l  display is showing. Ternperatwe 
or door temp are the two variables. 

8.4.5 g j g s m e n t  Switch The adjustment switch changes the  set- 
points of both temperature and recovery time i n  program mode. 

8.4.6 Temp Alarm Indicating Light The tFp alam red LED indicates 
when the  temperature exceeds 1 C above setpoint and t h e  
sa fe ty  re lay in t e r rup t s  power to  the  chamber heater. 
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8.5 R e a s  Panel Arrangerent 

The GP Autoflow rear control  panel contains the following functions 
described i n  de ta i l  (see drawing -3299). 

8.5.1 &wer Cbrd The power cord is 8 ft . (2 m) in length, Type 
"SVT" molded plug, allowing for long life and easy 
cleanabil i ty.  

8.5.2 Circuit Breaker All control  e lectronics  are protected with a 
c i r c u i t  breaker t ha t  may t r i p  a t  110% of load ra t ing ,  but 
will t r i p  a t  145% of load ra t ing  i n  less than 2 seconds. 
Should the  circuit breaker open (popou t  button w i l l  appear), 
m r e l y  depress t o  reset. 

8.5.3 w e  i t c h  The power switch, located at the  r i gh t  of the  
rear panel, controls all  power t o  t he  incubator. 

8.5.4 Air . - - . I n l e t  - . - - . The air i n l e t  is avai lable  f o r  spec i f i c  
applications requiring a continuous supply of oxygen. The 
air inlet would be connected t o  an external air pump t o  
provide t h e  necessary continuous air supply. 
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9.0 -mibetion 

The calibration of the GP Autoflow is a.ccunplished i n  two steps 
which are chamber temperature and door temperature. Below, each 
cal ibrat ion procedure is described i n  deta.il. For the  best  r e s u l t s ,  
follow the procedure carefu l ly ,  and i f  the  desired result is not 
achieved, t ry  procedure again from the  start. 

9.1 -chamber Temperature Calibration 

The GP Autof low'  s TEMPERATURE CALIBRATION hUST BE PERFORMED 
WITHIN 1°c OF THE PLANNED OPERATING TEMPERATURE. Normally, 
37 .oOc is the  most camon setpoint .  To i n i t i a t e  the  procedure, 
turn on the GP Autoflow v i a  t he  power &tch on the backpanel. 
Set mode switch to PROGRAM to check t h e  temperature setpoint  
parameter for your planned operating temperature and i f  
necessary, alter wi th  the ad jusben t  switch. Set  mode switch 
back to RUN and let s t a b i l i z e  f o r  8 to  12 hours. 

In t h e  beginning of this procedure, set a mercury g lass  
themmeter i n  a g l a s s  beaker f i l l e d  with water rest ing on a 
shelf i n  the  middle of the  incubator chamber. Do not place the  
g lass  beaker on the  bottom of the  chamber because it w i l l  
result i n  a s l i g h t l y  higher tanpertwe due to  the  heater pan 
being located just- below the chamber bottan. 

When the  un i t  has s t ab i l i zed  a t  the operating temperature, 
perform t h e  following ca l ib ra t ion  procedure. 

SlXP 1: Set  mode switch to SILENCE posit ion.  
STEP 2: Set  chamber environment swi tch  to TEMP posit ion.  
STEP 3:  Press adjustment switch e i t h e r  up or down f o r  a minimum of 

10 seconds until t h e  display starts to move. 
STEP 4: The display w i l l  go U p  o r  down. Adjust temperature to agree 

with mercury t h e m m e t e r  i n  chamber as per above 
description.  

STEP 5 :  Set mode switch to PROGRAM and back to RL'N position to enter 
the  calibrated t ~ p e r a t W e .  
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10.0 J@INTAINING YOUR GP AUTOFLOW 

The chamkr maintenance is only rquired as to the extent  of 
cleanliness and sterility. The shelves and bracket supports are all 
removable and autoclavable. The interior should be wiped down with an 
appropriate d i s i n f e c t a n t  such as 70% ISOPROPYL or equivalent. DO NOl' 
USE ANY CXUXINATED OR -;EN MATERIAIS I N  THE CHiWER. The humidity 
pan should also be sterilized and the water changed regularly to  assure 
sterility. A small amount of Copper sulfate may be added t o  the  
h m i d i t y  pan to  inhibit bacterial growth. 

The water-jacket requires no anti-bacterial agents. The GP Autoflow 
already incorporates a copper tube producing copper sulfate which 
eljminates bacterial growth wi thin  t h e  water-jacket. DO USE ANY 
CHLORINATED OR HALLX;EN MATERIALS IN THE WATEBAfACKET. 
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12.2 220 VAC PARTS LIST 

The following is a list of replacement parts. Please consult NuAire for parts 
not listed. To order, specify d e l  n d e r ,  serial number and par t  number. 

PART NUMBER DESCRIPTJON QW!!VE 
NU-1CK)OE NU-1100E/1200E 

LABEL, mNT 
MAIN CONTROL CIRCUIT BOARD 
EM1 FILTER 
CIRCUIT BREAICER (5 AMP) 
CIRCUIT BREAKER (10 AMP) 
MAIN POWER SWITCH 
hlAGN-ErIC DOOR GASRET 
DOOR PANEL HEATER ASSi (220V) 
GLASS IXDR 
HEATER PAN ASSEMBLY (220V) 
SHELF BRACKETS 
LEGIJmLmS 
ELOCTRICAL CORD 3 CDND. (2.5 M) 
FUSE (MAIN CZaL BD, 3 AMP 250 VOLT) 
DRAIN VALVE 
FLOAT SWIMI ASSEMBLY 
SENSOR, CHAMBER 
SENSOR, WATER JACKET 
hloV SUPPRESSOR (220V) 
1 /4" NPT HOSE ADAPIOR 
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 REV^ ECO I D E S C R I P T I O N  ( O A T E  [ lNL 

FRONT PANEL 
8-32 HEX NUT 16) 

#a FLAT WASHER (6) 

8-32 HEX NUT 

#8 R A T  WASHER 
(6 PER ASSY.) 

FRONT PANEL 

COMPONENT CARD 
INCUBATOR 

I 
I V IEW A - A  
I 

CONTROL PANEL HOUSING 

6-32 LOCK NUT 
D F T W  BJS 7-0.03 

FRONT PANEL C H K O  

F 
EAINRsRs - P L Y M O U T H .  Y I H ~ ~ S O ? A  

A P P R  

SPACER (6 PER CARD) 
M A T E R I A L  FRONTITOP PANEL 

ASSEMBLY 

APPLICABLE SERIES BCD-04563 

t--+$--t+- XALE [SHEET - - t OF ,I- 
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TERMINAL 
BLOCK I 
1-2 LlNE H 
3-6 LINC N JACKET HEATER 

DOOR HEATCR 

HEATER 
FUSE 

< T I >  

In- 

MAIN COIITRIIL BOARD I 

PLYMOUTH, MINNESOTA 

r K  l ~ M T I D (  C D l l C l h C D  N R C l H  IS TW E X C L I B M  
FRWLRTI cs W I R C  IK WID IS IQT 10 IC n t u t L r  
rm U S L ~  D( MI MNUR v t~tcui  t w  E X T R ~ S S  V U I I I L ~  

PERHlSSl l lN  F MMlUC INC- 
NU-1000/1000E 

ELECTRICAL SCHEMATIC 
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x BREAKER "ST 

L I t K  VOLTAGE BREAKER 
50/60HZ - 

CHAMBER 
SENSUR 

DIANOSTIC 
JUMPER PLUG 

LRl 
HEATER 

FUSE 

HAIN CfltlTROL BOARD (CHAMBER R I )  

TERMINAL 
BLOCK 1 
1-2 3-6 L I N E  Llt4E N H 

JACKET HEATER CHAMBER # I  

DOOR HEATER CHAMBER Y2 

R +?. 
B ti IB 

__I 1 

CHAMBER 
SENSOR 

H E A T E R  
FUSE 

DlANOSTIC  
IUMPER PLUG 

DlANOSTlC  
m 

MAIN CONTROL BDARD (CHAMBER #2) 1 

m DEtlOTES 220 VAC ONLY 

R ~ R T Y  IF WRC IIC MU IS MT 10 r n w a a  
Y( USCD IN wr wwa nrwr rw rxprass V R I T ~  

ELECTRICAL SCHEMATIC 

DFTM TH 17/22/93  1 SHEET 1 O F  1 
DRAWING 
m p E R  BCD-04581 1 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


