of g2 S A3 &S] A 16(1) - 98~112, 2011
Korean J Community Nutr 16(1) : 98~112, 2011

TH ST =S} HErfolo] 23S AE7F 13004 752

SEERIRRIRTE

A A e A

=

et w3 o FsAT, M Sal Al et g AEed okt

A Facility Design Model for 1300 Capacity School Foodservice
with Adjacency and Bubble Diagrams
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Abstract

This study aimed to suggest a 1300 scale of a middle school foodservice facility floor plan which was compliant
to the principle of HACCP, as well as ensuring food and work safety, and the flow of personnel and food
materials. which consisted of 46 nutrition teachers and 6 experts, responded with a questionnaire on the
relationship of functional area and space. Using their opinions, key principles for the design of the facility were
single direction movement of food materials, customers and workers; minimization of the cross-contamination
through the separation of functional space; and securement of customer-focused efficiency; staff-centered
convenience and efficiency; and work and food safety. After the completion of an adjacency diagram, bubble
diagram and program statement, the functional areas of a 1300 scale middle school food-service facility were
allocated as follows: 9.9 m* for the receiving area, 56.1 m* for the pre-preparation area, 10.5 m? for the food
storage area, 6.0 m* for the supplies storage area, 97.8 m* for the cooking area, 33.6 m? for the service area, 52.5
m? for dish washing area, cafeteria 410.5 m?, 4.5 m* for the front room, for a total of 725.8 m?. Expert groups
have pointed to limitations within this model as there are no windows in the office for the influx of fresh
outside air and a need for the straight line installation of steam-jacket and frying kettles on the sides of
windows. This study can be useful as the guidelines for estimating the investment cost of the facility and
placing the placement of functional areas and equipment in the renovation of the facility. It can be also useful
data for a methodology of foodservice facility design. (Korean J Community Nutr 16(1): 98~112, 2011)
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Step 1: Analysis for features of
foodservice facility

Foodservice type

Middle school foodservice

Size

1,300 meals a day

Operation hour

12:30-13:30

Number of staff

10 persons

Meal service

Five days a week, only lunch

Type of menu

Traditional Korean meals
/ one-dish fusion menu

Frequence of delivery for food
materials

Five times a week for daily
oods; once a week for stored
foods such as rice, can foods

Type of service

Dining service (self service)

Layout type

Kictchen

Dining

[ Classroom |

!
Step 2: Space analysis and development
of program statement

1) Analysis of adjacency diagram

Setting for physical relationship of
functional area

2) Analysis of bubble diagram

Indicating the relative size and
relationship among functional area

3) Development of program
statement

Providing the requirements of the
functional area

| <

Step 3: Development design

1) Development of schematic
design and floor plan

I 2) Foodservice equipment schedule

!
Step 4: Decision making using a expert
group

l

Propose a final floor plan

Fig. 1. Procedure of a plan for the development of 1300-capacity foodservice facility floor plan.
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Table 1. The characteristic of the respondents at planning and developing phase

Characteristics of the participants for Frequency Characteristics of the participants for the final  Frequency o
) I : Yo %
planning facility design (N = 46) floor plan (N=¢)
Elementary school 28 60.9 Men 3 50.0
) Gender
Work place Middle school 17 37.0 Women 3 50.0
High school 1 2.2 30s 1 16.7
Under 5 years 3 6.5 Age 40s 4 66.7
) 5 - 10 years less 13 28.3 50s 1 16.7
Work experience " I

10 - 15 years less 17 37.0 Facility designing company 2 33.3
Over 15 years 13 28.3 Job title Staff of the education office 2 33.3
Before 1997 0 0.0 Nutrition teacher 2 33.3

Construction 1998 — 2000 4 8.7 Under 10 years - 0]
years of food 2001 - 2003 21 45,7 Working 10 - 15 years less 1 16.7
service facilty 2004 — 2006 16 34.8 experience 15— 20 years less 2 33.3
After 2007 5 10.9 Over 20 years 3 50.0
Under 500 4 8.7 Facilty Under 10 2 33.3
Food senvice 500 - 1000 less 20 43.5 designing 10-49 1 16.7
capacity (meals) 1000 — 1500 less 20 43.5 experence 50 -99 1 16.7
More fhan 1500 2 4.3 (times) Over 100 2 33.3
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Table 2. Adjacency diagram by functional areas
Function areas R p FS SS C S @) EC BR DW DH
Receiving area (R)
Pre-preparation area (P) 2.6
Food storage area (FS) 1.6 0.6
Supplies storage area (SS) 1.6 0.6 0.8
Cooking area (C) 1.8 3.0 1.6 0.4
Service area (S) 0.0 0.0 0.0 0.0 1.4
Office (O) 1.6 2.4 0.0 0.0 2.6 1.8
Employee convenience facility (EC) 0.0 0.8 0.0 0.0 0.0 0.0 1.3
Boiler room (BR) 0.2 0.8 0.0 0.0 0.8 0.0 0.0 0.0
Dish-washing area (DW) 0.9 04 0.0 0.0 1.4 3.0 0.0 0.0 0.8
Dining hall area (DH) 0.0 0.0 0.0 0.0 1.8 3.0 1.0 0.0 0.0 3.0

Rating scale : 0: not at all; 1:

a little important; 2: important; 3: strongly important

Table 3. Space estimates from a bubble diagram for midscale school foodservice (capacity: 1,300 meals)

Current space (N = 6)"

Desirable space? (N = 6)

Functional space

Area (m?) Rate (%) Area (m?) Rate (%)

Receiving area 1.8 0.3 10.0 1.4
Pre-preparation area 46.2 7.7 60.0 8.2
Food storage area 18.8 3.1 10.0 1.4
Supplies storage area 7.0 1.2 6.0 0.8
Cooking area 78.0 13.1 97.0 13.3
Service area - - - -
Office 21.5 3.6 15.0 2.1
Employee convenience facility 22.1 3.7 20.0 2.7
Boiler room 18.6 3.1 12.0 1.6
Dish-washing area 42.0 7.0 50.0 6.9
Dining hall area 342.0 57.2 450.0 61.6

Total space 598.0 100.0 730.0 100.0

1) Data from 6 school foodservice because of only included 1,000 fo 1,5000 meals capacity school foodservice
2) Calculate by the results of questionnaire survey and expert opinions
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Fig. 3. Floor plan for 1300-capacity school foodservice.
717 AA oy 227+, S B8] L vk= Table 4. Final space by functional areas
B2 Hle2s ST E 5y Ax o] AEIALS X
QJTE L]'E = T M = O]'J—, 1?’4'——?——70“ —mEs =2 1 Functional ares Net SQUGI’Q@ meter Rate [%,]
afod ok A AR LA vhz lofd 5 Y B )
Receiving area 9.9 1.4
Al ZH A Z_}7:LQ_ woltts] A 2] A
‘?]r. d=che} =y }?] e el f’irﬂoﬂ 1A Pre-preparation area 56.1 7.7
Bhe Eol Addl® WAk e HA) e skl Food sforage area 10.5 1.5
Fig. 3¢ HHE=E al A8 o2 24" 324249 F supplies storage area 6.0 0.8
WAL 725.8 m?E ZE]A 315.3 m? A2 410.5 m?E  Cooking area 97.8 13.5
UeRtth(Table 4). 715270 |A L 7571 9.9 m? Service area 33.6 4.6
- - Office 12.0 1.7
(1.4%) , X274 56.1 m?*(7.7%), 2FHA7<] 10.5 m? , 3
e o] 2( ) el ) Employee convenience facility 21.8 3.0
(1.5%), 28FRI7 6.0 m?(0.8%), Z274 97.8 m Boiler room 10.8 15
(13.5%), HH}_}_]—_I]-Q_:} 33.6 m2(4.6%), /\]-_Ell‘}é]_ 12.0 m2 Dish_woshingoreo 52_5 7.2
1.7%), BAAH 21.8 m?(3.0%), BL&4 10.8 m? Front room 45 0.6
(1.5%), 271879 525 m?(7.2%), A2 4.5m? Dining hall area 410.5 56.6
(0.6%) = AF&5| e}, fotal 7258 1000
2) 53 A 7| Y (DAF7 2 A7

13002} 752 g2 e] 7P wixE 7]17]12] o
2 Table 58} T}, 71719 A2 A Sy
21 v B 2R Ve =7 SRk A AE
(Public Procurement Service 2010)°f A8 7145
EU|Z APgalglon, 1 Aa} 71719] of)d FrullgelS oF 2
o] 3d 5k Sl

AFTAoll= 2583 10, AAAL (150 kg) 10, 7
St (1500%750%800 mm) 2thS Ax|alaict. Haje]7-
of A3t 7|7 e W ¥FT 1), s W 1
o, AP 1], 20 2, £457] 1], 13 AP 2
o, 22 A7 3dl, 32 ERHE (400 ¢) 1, 9A7]
(20 kg) 1}, Axb7] 20 kg 14, ZErprEa 1o, 15
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Table 5. Equipments schedule and their specification by functional areas
Functional area Equiprment Wi dTh*IsgnegCTESrfgicg)r;t mm) Quantity Ur(wcvg:):e (\P/cg:)
Foof sterilizer 1700*450*20 1 110,000 110,000
Receiving area Electronic scale 150kg 1 450,000 450,000
Work table 1500*750*800 2 380,000 760,000
Refrigeratorfreezer (reach in type) 1260*800*1830 1 1,260,000 1,260,000
Refrigerator (pass-through) 1800*800*1850 1 3,630,000 3,530,000
Hand sink 500*500*800 1 560,000 560,000
Work table 1500*750*800 2 350,000 700,000
Hand sterilizer Spray type 1 440,000 440,000
Sinks 1 sink 1500*750*800 2 470,000 940,000
2 sink 1500*750*800 3 520,000 1,560,000
Steam jacket keftle 400 1 2,950,000 2,950,000
Food cutter stand 900*600*600 1 300,000 300,000
Pre-prepar-afion Food cutter 20 kg 1 4,345,000 4,345,000
area Food mixer 20 kg 1 2,170,000 2,170,000
Equipment sterilizer 1100*450*1300 1 960,000 960,000
Rubber/gloves sterilizer 550*700*1800 1 1,774,000 1,774,000
Shelves (multiple tier) 1500*750*1900 1 550,000 550,000
Rice washer 1100*1100*900 1 1,800,000 1,800,000
Revolving mixing table 1500*750*850 1 690,000 690,000
Colander carts @630*700 10 230,000 2,300,000
Apron sterilizer 700*600*1800 1 1,050,000 1,050,000
Dishcloth sterilizer 600*520*1100 1 750,000 750,000
Hose reel Cold and hot water 1 390,000 390,000
Ltype carts 900*600*800 1 301,000 301,000
Food storage area Shelves (multiple tier) 1500*750*1900 1 550,000 550,000
Grain base 1100*1100*140 2 275,000 550,000
Supplies storage area  Shelves (multtiple tier) 1500*750*1900 2 550,000 1,100,000
Washing machine 10kg 1 750,000 750,000
Cabinet 450*500*1800 5 100,000 500,000
Py ity S 450+480*800 1 201,000 201,000
Toilet 1 560,000 560,000
Shower hose 2 56,000 112,000
Boots sterilizer 12 persons 1 650,000 650,000
Front room Apron sterilizer 700*600*1800 1 1,430,000 1,430,000
Cabinet 600*520*1100 1 1,050,000 1,050,000
Freezer for preserving meals 200 ¢ 1 520,000 520,000
Office Desk 1 400,000 400,000
Table 1 500,000 500,000
Cabinet 1200*600*1800 1 300,000 300,000
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Table 5. continued
Functional area Equipment Wi d‘rh*lsgr?gctir:ifhoggr]ﬂ: mm) Quantity UTCVS%:G (Wgﬁ]
Foot sterilizer 1700*450*20 1 110,000 110,000
Work table 1500*750*800 2 350,000 700,000
Cold- and hot-holding table 1500*750*1900 2 2,450,000 4,900,000
Sinks 1 sink 1500*750*800 1 470,000 470,000
2 sink 1500*750*800 1 520,000 520,000
Gas titting pan-frying kettle 2501 2 2,420,000 4,840,000
Gas titting kettle 800 persons 2 3,250,000 6,500,000
Gas range 2 bumer 1 650,000 650,000
Gas griddle 1500*750*800 1 980,000 980,000
Rice cooker 150 persons /3 layer 5 1,980,000 9,900,000
Shelves (multiple tier) 1500*750*1900 1 550,000 550,000
Hose reel Hot and cold water 1 390,000 390,000
Cookingarea  Combi-steamer Gas 20 layer 1 53,878,000 53,878,000
Revolving mixing table 900*750*800 2 650,000 1,300,000
Hand sink 500*500*800 2 560,000 1,120,000
Moving worktable 1500*750*800 1 370,000 370,000
Moving lower worktable 1500*750*600 2 370,000 740,000
L-type carts 900*600*800 1 301,000 301,000
Knife and cutting board sterilizer 1100*450*1300 1 960,000 960,000
Hand sterilizer Spray type 2 440,000 880,000
Exhaust hood 1800*1500*600 1 1,470,000 1,470,000
Exhaust hood 3500*1500*600 2 1,680,000 3,360,000
Exhaust hood (double type) 2600*1100*600 1 2,080,000 2,080,000
Exhaust hood (double type) 3000*1200*600 1 1,980,000 1,980,000
Exhaust hood 2000*1200*600 1 1,650,000 1,650,000
Self-service distribution system 3300*900*850 4 3,800,000 15,200,000
Service area Tray/silverware dispenser 900*600*1100 4 530,000 2,120,000
Soup warmer (moving type) 600*600*850 4 530,000 2,120,000
) Vacuum hot water boiler 100000kcal 1 7,800,000 7,800,000
Boiler room
Heating Boiler 25000kcal 1 570,000 570000
Tray soaking sink 1800*900*800 2 560,000 1,120,000
Dish washer (3tank) 6600*800*1845 1 21,480,000 21,480,000
Dish rack 1200*750*800 1 330,000 330,000
Electric dish sterilizer (pass through type) 1500*750*1900 3 3,201,000 9,603,000
Dish washing Moving carts 900*600*800 2 310,000 620,000
area Hand sterilizer 500*500*800 1 560,000 560,000
Work table 1500*750*800 1 350,000 350,000
Hose reel Hot and cold water 1 390,000 390,000
Sinks 1 sink 1500*750*800 2 470,000 940,000
2 sink 1500*750*800 1 520,000 520,000
Tray collection cart 1200*600*850 2 530,000 1,060,000
o Leftover collection table 1200*600*850 2 200,000 400,000
%"r’(';;g hal - giverware collection cart 600600850 2 290,000 580,000
Water purifier 1800*600*700 2 4,600,000 9,200,000
Table & chair 6 person 67 table/402 chair 300,000 20,100,000
Total 235,475,000
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