Mastering the
BOD Incubator

Anatomy, Principles, and
Laboratory Applications




Temperature stability dictates the accuracy of wastewater testing

Biochemical Oxygen Demand (BOD) testing relies on living microorganisms to break down organic matter in water
samples. Because the metabolic rate of these microorganisms is strictly controlled by their environment, even a slight
shift in ambient temperature ruins the data. To obtain a precise measurement of water pollution, laboratories must
maintain the sample at a constant 20°C—the median temperature of natural water bodies.

The Golden Standard:
20°C is required to accurately
measure the effect of waste
on natural water bodies.




A specialized low-temperature
environment for biochemical analysis

The Biochemical Oxygen Demand (BOD) Incubator is a
highly advanced, constant temperature cabinet. While it
resembles a standard laboratory refrigerator, it is a
specialized microbiological growth chamber capable of
both heating and cooling.

lts core purpose is to simulate a perfectly controlled
environment where the oxygen consumption of
microorganisms can be accurately measured over a
specific period.

Summary Box
Unlike standard equipment, a BOD incubator utilizes

a refrigeration system to maintain temperatures well
below ambient room levels.




Standard lab incubators heat, but BOD incubators also cool

BOD Incubator

Temperature Range: 5°C to

60°C <} & AL
Cooling System: Built-in d

Compressor/Refrigeration

Primary Use: Wastewater analysis
and BOD testing

Accuracy: High precision at low
temperatures

T

b

Standard Laboratory Incubator

Temperature Range: Ambient

+5°C to 70°C KUH M{@
Cooling System: None

(Heating only)

Primary Use: General Bacterial
Culture (37°C)

Accuracy: High precision at high
temperatures
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The structural and safety engineering * PID Temp. Controller: The digital

brain interface used to set and

of the exterior cabinet monitor exact temperatures.

* Quter Cabinet: Heavy-duty,
powder-coated steel for
insulation and durability.

+ On/Off MCB: Miniature Circuit
Breaker acting as the main switch
and electrical protection.

« Analog Ampere Meter: Displays
electrical current consumption.

| N Pilot Lamp: Indicator lights
= showing power, heating, or cooling
cycles.

« Solid Door & Hinges: Robust
/ insulated door preventing outside
| heat exchange, attached via
1 heavy-duty hinges.

+ Handle with Lock: Secure grip
and key-lock for sample security.

——

» Caster Wheels: Heavy-duty

* Power Cord: Heavy-duty
wheels for laboratory mobility.

‘ ‘---—--...,'I electrical connection.




The internal climate control systems
and workspace

* Inner Chamber: Crafted from
highly corrosion-resistant
SS 304/316 stainless steel to
withstand constant moisture.

* Refrigeration System:
Hermetically sealed compressor
located at the base for cooling.

« Heater: Electrical heating
elements to raise internal
temperatures.

» Toughened Glass Window:
Inner door allowing sample
observation without disrupting
internal temperatures. * Air Circulation Fan: Forced air
movement ensuring uniform
temperature distribution across

all samples.

» Removable Trays: Height-
adjustable, perforated shelves
for holding BOD bottles.

* Temperature Sensor: Highly
accurate PT100 sensor that feeds
real-time data to the controller.

: » Safety Thermostat: Emergency
"'—--. cutoff to prevent catastrophic
overheating.
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The working principle relies on a dual heating and cooling cycle

Unlike general incubators that rely solely on heating elements, the BOD incubator achieves absolute stability
through a perfectly balanced thermal cycle.

1. Temperature Sensing: The internal PT100
sensor continuously monitors the chamber.

PID Controller &

PT100 Sensor
2. PID Control Logic: If above 20°C
Compressor = ; : Heater
(Cooling) ST the compressor activates. If below (Warming)

) 20°C, the electrical heater engages.

. © 8 3. Forced Air Distribution: Axial fans
\ continuously circulate the treated air,
Air Circulation Fan completely eliminating hot or cold spots.
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The standard 5-day procedure for measuring

Biochemical Oxygen Demand

n?pH

&

1.

Sample Preparation:
Collect water sample
and adjust pH levels

if necessary.

2. Dilution: Dilute the
sample with nutrient-
rich aeration water to
feed the
microorganisms.

e

3. Initial DO Reading:
Measure the initial
Dissolved Oxygen
(DO) using water
quality test
equipment.

=
5 days
20°C

4. 5-Day Incubation:

Fill BOD bottles
completely (leaving
no air space) and
incubate at a
constant 20°C for
exactly 5 days.

5. Final DO Reading:
Measure the final
Dissolved Oxygen.
The difference
between the initial
and final DO dictates
the BOD level.
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BOD incubators drive quality control across four major
scientific sectors

Wastewater Treatment =R = Pharmaceuticals

The primary tool for compliance. Used to {_;ﬁ e Crucial for shelf-life evaluations, vaccine = >
determine the organic load in sewage and o production, and stability testing of drugs that =~

ensure pollution control standards are met uJ mandate strict cool-storage conditions. '~ =
before water release. st ;;_, W

0

Microbiology & Research | Food & Beverage

| J' |
Functions as a high-precision multi-purpose Essential fnrtestlng product spmlage rates
growth chamber for specific bacteria, fungi, plant

tissue cultures, and seed germination. — = strict facility water quality standards
&
. B
= \ W ' )
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Human error compromises the strict parameters
of the 5-day test

Even the most advanced digital BOD incubators cannot compensate for poor laboratory practices.

Frequent Door Opening

Routinely breaking the seal of
the insulated solid door allows
ambient lab air to enter, causing
extreme temperature
temperature fluctuations and
ruining the 20°C baseline.

Chamber Overcrowding

J

Overloading the removable
trays blocks the forced air
circulation fans, creating cold
and hot spots and

preventing uniform temperature
distribution.

Skipping Calibration
m)

TN

Failing to routinely calibrate the
digital PID controller and PT100
sensors leads to blind,
inaccurate data over the 5-day
incubation cycle.
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Five critical criteria for procuring
reliable laboratory incubators

w  Sensor Accuracy: Ensure the unit utilizes superior
sensors capable of holding stability within 0.5°C.

Qf » Cooling Efficiency: Verify the compressor is highly
efficient and utilizes CFC-free refrigerants.

» Ambient Stability: The cabinet must reliably hold 20°C
M regardless of how much the external lab temperature
fluctuates.

Q/ - Daily Capacity: Match the internal volume (in liters) and
shelf layout to your daily BOD bottle output.

« Supplier Reliability: Confirm the manufacturer provides
Q/ comprehensive calibration and Annual Maintenance
Contract (AMC) support.
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Partnering with established experts guarantees
long-term compliance

Selecting a BOD incubator is a direct investment in the accuracy of your environmental data. For absolute
precision, laboratories rely on established engineering teams rather than generic suppliers.

The Panomex Standard

«~ * Proven Heritage: Over 35 years of
specialized experience in laboratory
instruments.

« ° Global Certifications: Fully ISO and CE
Certified manufacturing.

« * Trusted by the Best: The chosen partner for
critical organizations including DRDO, ISRO,

and WHO.

« * Complete Support: Providing cutting-edge
wastewater analysis solutions built for decades
of constant use.
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