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= Overhang :
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Work area
104.2

Standard medium—sized commercial kitchen in Japan

OA
60% of the Kitchen
This worsens the thermal conditions.
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A 1.65m 1.05m  IH cooktop/8.0 kW Flyer/6.0 kW 1,871 1,871 1,220
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E 195m1.00m  Low range/5.0 kW Rice cooker/1.2 kW 2,106 1,696 962
F 240m 1.10m  Rotarypot/13.5kW  Steam Convection/15.3kW 2,851 1,556 1,036

Ceiling exhaust 541 351 Ceiling surface
Total 6,382 5,954 3,865
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PRI RER : Title of Paper

Study on ventilation design method using equipment load factor in Medium-sized
Commercial Kitchens

MXEE
This paper is organized as follows.

Chapter 1: Introduction

In commercial kitchens, a large amount of heat, water vapor, and oil mist are generated because of the
cooking operation. The energy consumed in ventilation/air conditioning to remove them is very large. It is
very important to improve the capture efficiency of the exhaust hoods to maintain a healthy work environment
for the kitchen staff.
In Japan, the ventilation standard of commercial kitchens has been based on the average velocity of the exhaust
hood. While the standard is very simple, it may cause the overestimation of the ventilation rate. However, the
circumstances of commercial kitchens have changed, such as diversification of cooking equipment and
ventilation/air-conditioning systems. For these reasons, it is desirable to establish a standard test method for
hood capture efficiency that reflects the actual condition of commercial kitchens. Ventilation/air conditioning
systems should be designed based on these data.

In this research, a ground situation survey was conducted to obtain basic data for appropriate conditions to
be used in the standard test method of hood capture efficiency. The hood capture efficiencies determined using
the standard test method can be used to realize healthy and comfortable work conditions with moderate
ventilation rate. It is a smart ventilation method that considers the actual condition of the cooking operation
and the HVAC system. In addition, the ventilation rate calculation tool using BIM can improve the design
efficiency and reduce human error.

Chapter 2: Survey of Kitchen Dimensions, Exhaust Hoods, Supply Openings, and Kitchen Appliances

The survey results on the specifications of 35 medium-sized commercial electrification kitchens in Japan
are shown.A mid-sized kitchen of the company cafeteria was surveyed, in which 200 to 800 meals are served
during one mealtime.When sufficient design data could not be obtained, photographs of the air intake and air
conditioner were collected to grasp the situation in the kitchen.Kitchen Size and ceiling height as a kitchen
specification.As an exhaust system, Overhang of Exhaust Hood.and Air Volume of the exhaust hood.As the
air supply system, the number of air supply ports and the air volume, the presence or absence of air conditioning,
etc. were counted, and specific numerical values such as average values were shown.

As there are few similar surveys in the existing literature, etc., it shows valuable figures that are general
specifications of kitchens in Japan.

Chapter 3: Estimation Method of Design Load Factor for Kitchen Appliances

Survey on 10 kitchens from the research kitchen in Chapter 2, and conduct the survey summary and analysis
results.The measurement was conducted in winter, and the measurement period was 2 weeks, and the power
consumption data of the cooking apparatus was measured for 10 days.
The calculation method of peak time of kitchen appliances was shown.Using these figures, the design load
factor for each kitchen appliances is calculated. The design load factor for each hood and kitchen was
calculated by the same method.It shows how kitchen appliances is used in a mid-sized commercial kitchen in
Japan.
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Chapter 4: Calculation tool for Ventilation rate USING BIM
Ventilation calculation tools associate new ventilation design criteria with BIM.BIM software is

programmed with Dynamo using Autodesk Revit.By importing the information on the kitchen appliances, the
exhaust hood is automatically placed on the necessary cookware. The designer changes the type and size of
the hood to complete the 3D model, equipment list, and ventilation list.

Chapter 5: Summary
The summary of this research and the future issues are shown.
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