
Q LOAD CALCULATION 
GUIDE

34% Glycol/H2O vs Hydromx®



CoP Comparison
THE AIM OF THE PROJECT

The comparison is gong to be done by the ratio of the  Coefficient of Performance (CoP) for the periods.

CoP= (Heat Load / Total Energy Consumed )July, August, September

The efficiency =  (CoPafter / CoPbefore )July, August, September

In this  project Hydromx PG is granted to provide the efficiency min. 1,2

To compare the performance of the Compressor for 2 different brines
34% Glycol/H2O  vs  Hydromx



TOTAL ENERGY CONSUMED

In order to be able to calculate  power factors, it is required to 
have the consumptions values. 

For this purposes, data loggers to log the current draw of the 
chillers (amp) were installed at the site. 
It is assumed that the voltage, power factor of the 
compressors are same all the time, during the test.

Since the calculations are proportional calculations and , total 
consumption will be the power of “current draw” of the 
compressors, then the “amp measurements” will be enough 
to be considered as total consumption. 
Hourly mean of the amp will be  the source of the formula for 
KWH calculation.

Power = Amp * V * √3 * cos (fi)



Heat  Load due to Cell Cooling
Qcell

Cells are subject to 3 different type of heat load  during the 
storing period. 
1. Temp increase due to Heat loss through the walls. Qstore
2. Temp increase due to Defrost of fan coils, Qdefrost
3. Temp increase due to Material Loading/ unloading, 

Qloading

1. Storage Cells temp are usually modulates in between 
1,2ºC – 0,3ºC.  This is accepted as due to heat loss through 
the walls.

2. Fan coils in the cells get frozen and the ice has to be 
melted away. Arbitrarily, the room temperature is increased 
due to defrosting process. 

3. During material loading step, cell temp. increases.

Temp rises needs to be chilled down. 

Heat Load due to Material Cooling;
Qmaterial

This is a batch process and, starts for a certain 
amount of material at a certain degree and  ends 
as the material reaches the target temperature.  
Usually, material are entered to chilling process 
at daily outdoor temp and it continues until they 
reach 0,3ºC.
As soon as the temp is attained ,they moved in 
to storage cell, which are more stable. 

There are mainly 3 types of different cooling demand in the system. The  amount of energy consumed is the cumulative  of all of these.  

Heat Load due to Removal of Humidity
QH

The humidity of the material is also important for 
the ripening  of the berries. 

Upon request, the speed of  ripening is adjusted by 
means of humidity. Humidity extracted and 
condensed  and removed from the cell. 

The amount is recorded by operations

The Energy required for condensation of Humidity 
should be considered by latent heat for 
condensation. 

TOTAL HEAT LOAD at SIMON FRUIT COLD STORE



There are 3 different types  of HEAT LOAD on the system that we need  to 
consider

There are 2 sensible heat and 1 latent heat loads on the compressors. We 
are going to calculate all these HEAT LOADs and sum them up, to interpret 
the total heat load on the compressors.

HEAT  LOAD FOR COOLING 

1.) ENERGY TO “MATERIAL COOLING”,

Qmaterial=  Mmaterial * Cpmaterial* ∆T

2.) ENERGY FOR “CELL COOLING” 

Qcell=  Mair * Cpair* ∆T

3.) ENERGY FOR “HUMIDITY REMOVAL”, 

QH= Mcond*∆Hvap

“Trends with negative slope”

Qcell,n

Qmaterial,n

TOTAL HEAT LOAD



1.) ENERGY TO “MATERIAL COOLING”, Qmaterial

Material temp Trends with “negative slope” within the cells, for each month 
Material traffic (kg) in/out within the cells, for each month 
Cp values of berries & flowers (literature value) 

2.) ENERGY FOR “CELL COOLING” Qstore, Qdefrost, Qloading=Qcell
Cell temp Trends with negative slope” within the cells, for each month 
Amount  of air (kg) remaining  in the cell

3.) ENERGY FOR “HUMIDITY REMOVAL”, QH
Amount  condensate water

“Trends with negative slope” for the months, of each Cell

Qcell,n

Qmaterial,n

List of  Parameters that are needed to be mined  from data.- HEAT LOAD



Total Heat Load Calculation File 

Amount of Product

Highest temp of the Product in 
that cell by that time frame

Cummulated values of the 
Product Temp1 & 2

Total volume & Used capacity 
of the cells

Air volume of the cells

Material Mass Change
Calculated by the in & out traffic of the 

product

Q Air
Arrange Temp, Air Volume and air’s density

Free Space m3
Q Material Calculation 

Mass change, density of the product and product  
temps



A – " Trends with negative slope" within the cells, for Cell temp & Product temp for each month 

2. Filter & Sort «DateTime» column by 
«Oldest to Newest»

1. Check the Date Time column for any missing or 
omitting data; take notes if there are any missing data 
for after discussions

a.  Check the temp, if it is modulating around set point of 
the cell

3. Insert a column right to «Arrange 
Temp» (between columns B&C)

Should be consecutive min by min



5. Repeat step 4 down to the end of the 
column

4. İn order to determine the temp. with (-) 
slope, subtract the previous cell from the 
following one. 
The degrees with (-) numbers are the heat
load. 

6. Repeat the same steps for the Product 
temp.
Insert a column right to «Product  Temp1» 
(between columns D&E)

A – " Trends with negative slope" within the cells, for Cell temp & Product temp for each month 



8. Repeat step 7 down to the end of the 
column

7. For the temperatures with (-) slope of 
the «Product temp1»,  repat the step 4. 

9. Repeat step 7 and step 8 for «Product 
Temp2» (between columns G&I)

A – " Trends with negative slope" within the cells, for Cell temp & Product temp for each month 



10. To have the cumulated negative 
temperatures, formulas will be written in 
the top cell of the subtraction of the 
“Arrange(cell) temp”, “Product temp 1” 
and “Product temp 2”

11. ∆T that are subject to cooling process is 
ready  for “the Cell temp” & “the  Product 
temp”, for the specific month.

A – " Trends with negative slope" within the cells, for Cell temp & Product temp for each month 



Product Traffic determination (The amount of the products moving in & out to the cells with time frames)
1.For Cell 1,it’s seen that, on Sep2018, 
the amount of the product is 18.222 kg 
and no product is moved out. Cell is 
100% full.
On the other hand, there is a traffic 
during Sep2018 for Cell 11. This traffic 
is effecting the consumption on the 
Cooling Energy by opening the cell 
doors and placing warmer degree 
products in the cells.



Product Traffic determination (The amount of the proucts moving in & out to the cells with time frames)

3. If there is an in&out product traffic in the cell more 
than once as seen on the left, time frames should 
thoroughly be written 



∆T for the “Cell Temp” & “Product Temp” for specific amount within the month

1. When there is a traffic in the cell, we should find the 
row numbers which refers the in & out dates

2. After finding the product in and out dates, the 
corresponding row numbers are entered in the formula

3. The calculated figure is entered to the related cell in 
the Main File



Product Traffic determination (The amount of the proucts moving in & out to the cells with time frames)
2. Enter the product amounts obtained from the 
«CoolCell Registration» file into the related cells in Main 
File

Amount of Product



QMaterial Calculation Qmaterial = Mmaterial x Cp x ∆TProduct 1 & 2
Q = Mmaterial x Cp x ∆TProduct 1 & 2.
There are two types of product: Berries and Flowers. The Cp values of  these are 3,64 (kj/kg) for the berries and 1,15 (kj/kg) for the flowers.  

Average of the Product Temp 
1&2

Cp

Material Mass

Q



The key calculation factor in this is how much of the cell capacity is used in percentage (please see next slide)

The air volume left in the cell

Cp

Cell Temp

Q

Qcell Calculation QCell = MAir x Cp x ∆TCell



Qcell Calculation QCell = MAir x Cp x ∆TCell
The Volumetric calibration of the Cells  are provided by Simon Beheer for the  capacity occupied and remaining volume
ie, if the berries are fully occupying the cell 11, it takes 13,5 m3 of the total of 27m3. 13,5 m3 is remaining with air. 

Product amount as % in the 
cell

Air Volume left in the cell

Qcell



Total Heat Load Calculation File 
The main file which the cumulated numbers, highest product temp, amount of product is entered in is used for calculating  the Q load. 
Along with the manuel entries as explained above, this file also have given and calculated values

Amount of Product

Cummulated values of the 
Product Temp1 & 2

Total Qcell

Air volume of the cells



Preparing the Heat Load summary file
All of the steps explained in previoue slides are applied for each Cell for each month.
Once the QMaterial and QCell figures are calculated, these figures are used to prepare a summary, «Heat Load» file. 
Heat Load file is used to create a pivot table for comparisons. 

Total Q Load of each 
cell/month

Pivot Table



CoP Calculation

CoP= (Heat Load / Total Energy Consumed )July, August, September

COP ChangeCoPHydromx
Power

(kW)
Heat Load 

(Kj)
Date

65,3%4.36221.919 95.619.230 09.2020
65,3%4.94024.077 118.941.397 08.2020
64,2%3.67617.135 62.993.854 07.2020

Amb Temp ∆
ºC

COPwater/glycol
Power

(kW)
Heat Load

(Kj)
Date

0,832.63919.092 50.377.25109.2019
1,602.98928.626 85.549.86108.2019
-1,80 2.23919.812 44.352.63507.2019

Amb Temp ∆Q LoadRaw Saving
0,8389,8%-15%Sept
1,6039,0%16%Aug
-1,80 42,0%14%Jul


