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Abstract

The principal objectives of this study were to evaluate the space, equipment, and institution rate by functional area, and
to suggest appropriate types, numbers, and equipment capacity by school foodservice size for optimal employee job
performance and efficiency. Data were collected and administered by 263 dietitians who attended elementary and
middle schoolsin Gyeonggi Province, and the data were analyzed using SPSS statistical software. Among atotal of 72
respondents who provided usable data, 31 (48.6%) respondents were nutrition teachers and 37 (51.4%) were part-time
dietitians. The magjority of the respondents reported that their foodservices were self-operating types (94.4%), and 8
meals out of 10 meals provided over a 2-week period were served as normal meals, defined as meal's consisting of Bab,
Kook, Kimchi, and 3 side dishes (73.6%). The mean kitchen space was 186.25 m? for 500 meals/day, 269.7 m” for 501
to 1,000 meals/day, 249.1 m? for 1001 to 1500 meals/day, and 274.87 m? for 1,500 or more meals/day. The mean space
of functional areas was 11.52 m? for office, 12.63 m” for storeroom, 9.55 m’ for receiving area, 27.23 m’ for pre-
preparation area, 149.9 m*or cooking area, 18.33 m? for assembly/service area, 45.50 m? for dishwashing area, and
17.20 m” for locker room. Only two pre-preparation and cooking spaces increased significantly with increasing size of
school foodservice (p<0.05). Office, cooking area, and locker room were alocated in all foodservices. However, the
pre-preparation area (68.7%), receiving area (56.5%), assembly/service area (38.1%), and dishwashing area (37.7%)
were lowly installed in the surveyed facilities. Through a focus group meeting discussing the results of this study,
appropriate equipment and its dimensions were suggested according to functional areas and foodservice scales. Future
studies will be necessary to allocate the appropriate space by functional areawith the proposed equipment requirements
for optimally efficient decision making in equipment purchasing.

Key words: space by functional area, equipment requirement by foodservice size, school foodservice equipment
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Table 1. Genera characteristics of the respondents (N=72)
Classification Frequencyl o,
(N)
Gender \Women 72 100.0
Age 20's 15 20.8
30's 35 48.6
Over 40's 22 30.6
Position Nutrition Teacher 31 431
Dietitian (Public official in food 3 42
safety)
Dietitian (Contracted workers) 37 514
Dietitian (Part-time woker) 1 14
Frequency of |O times 16 222
tranfer for  |1-2 times 17 | 236
work place |3 fjmes 10 | 139
over 4 times 29 40.3
Working Below 3 years 11 15.3
experience |3 years - Below 5 years 16 222
5 years - Below 10 years 16 222
Over 10 years 29 40.3
QA F 2] 25t] A] A 254 A 43 (2009)
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Table 2. Genera characteristics of the respondents school foodservice operation (N=72)
Classification Frequency | o Classification Frequency |,
(N) (N)
Type of school Elementary School 42 58.3 | Type of Public School 69 95.8
Middle School 30 417 | organization Private School 3 42
Type of suppor-| City 69 9.8 | Type of Self-operation: independent 68 94.4
ting operation ! - . foodsarvice ) I .
expenses for Farming and fishing village 3 4.2 Self-operation: cooperation 3 42
foodservice Ides and remote rural areas - - Contracted: independent 14
Service place  |Class room 40 556 | Types of service|Counter service 58 80.6
Dining room 22 306 Self-S.erw.ce 8 1l
Combination of counter and 4 56
Both of above 10 139 f service :
Service hour 11:30 - 12:30 4 5.6 Selective menu 2 2.8
12:00 - 13:00 55.6 | Control for Simultaneous service 61 84.7
12:30 - 13:30 28 389 |service Time lag service n 15.3
Number of  |Below 500 11 153 | Number of Below 500 | 13 Persons > 69
4-7 Persons 6 8.3
medls employees by 4-7 Per 23 319
. meals scale” - Sons '
501-1000 27 375 501-1000 811 Persons 4 56
4-7 Persons 2 28
1001-1500 24 333 1001-1500 811 Persons 2 206
8-11 Persons 4 5.6
Over 1501 10 139 Over 1501 12-15 Persons 6 83
Yt showed a significant difference at p=0.01(3°=111.083)
oo = HA 1091 oo R AHIF o] A= H-F 13] 81.9%, B 2~43] 80.6%, AF 13] 59.7%,
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Table 3. Establishment status of kitchen and dining area by starting point of operation (N(%))
Kitchen Dining area
Starting pointf  New  [Extension on .| Remodellin New |Extension on - Rebuildin
of opgre't?i(z)n construction| a building Re(b’\Llu_Ig;ng with @(tensign (N'I'_o;z)l) construction a building Re(b'iljl_lg;ng with atmsgon (;‘32"2)
(N=54) (N=6) (N=6) (N=30) (N=2) (N=0)
Before 1997 | 2(3.7) 0(0.0) 0(0.0) 1(16.7) 3(4.30) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
1998-2000 | 16(29.6) 1(16.7) | 2(50.0) 2(33.3) 21(300) | 1(31) 0(0.0) 0(0.0) 0(0.0) 1(3.2)
2001-2003 | 19(35.2) 3(50.0) | 1(25.0) 0(0.0) 23(32.8) | 14(43.8) | 1(50.0) 0(0.0) 0(0.0)  |15(46.9)
2004-2006 | 17(31.5) 2(33.3) 1(25.0) 0(0.0) 20(28.6) | 14(43.8) 1(50.0) 0(0.0) 0(0.0) 15(46.9)
After 2007 0(0.0) 0(0.0) 0(0.0) 3(50.0) 3(4.3) 1(3.2) 0(0.0) 0(0.0) 0(0.0) 1(3.2)

b2 samples were excluded due to not answering the question
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Table 4. Space for kitchen and dining ares by foodservice sizes (Unit : m?)
Classification Meals per day Fre?:?w m ed:xjrrigb: N) Sl\ﬁz r;ee;e;d Space per meds F
Below 500 10 289.70 186.25 + 86.410 0.643
501-1000 22 792.36 269.72 + 189.550 0.340 101
Kitchen 1001-1500 23 1238.83 249.10 £ 60.757 0.201
Over 1501 10 1705.60 274.87 *+ 46.724 0.161
Total 65 250.38 + 123615 0.33+0.274
Below 500 6 247.67 276.49 £ 129.316 1116
501-1000 14 769.57 338.09 + 108.305 0.439 1.399
Dining room 1001-1500 1162.50 357.61 + 127.589 0.308
Over 1501 1600.00 520.00 + 0.000 0.325
Total 27 335.48 120.169 0.58+0.441

a4 E2.2) 75451 7) 4] 252 7] 43 (2009)
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Table 5. Ingtituting rate of functional area by foodservice size
Meals per day|Below 500 meals| 501-1,000 meals |1,001-1,500 mealsOver 1,501 meals Total 2
Functional Area N % N N % N % N % x
Being 11 100.0 26 100.0 24 100.0 10 100.0 71 100.0
Office None 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 )
Tota 1 100.0 26 100.0 24 100.0 10 100.0 71 100.0
Being 11 100.0 25 96.2 23 95.8 10 100.0 69 97.2 0.869
Dry storage None 0 0.0 1 38 1 4.2 0 0.0 2 28
Total 1 100.0 26 100.0 24 100.0 10 100.0 71 100.0
Refrigerated/ None 1 100.0 25 100.0 21 100.0 9 100.0 66 100.0 -
frozen storage Total 11 100.0 25 100.0 21 100.0 9 100.0 66 100.0
Being 5 455 19 76.0 9 40.9 4 50.0 37 56.1 6707
Receiving ares None 6 54.5 6 240 13 59.1 4 50.0 29 43.9
Totd 11 100.0 25 100.0 22 100.0 8 100.0 66 100.0
Being 8 72.7 17 68.0 15 68.2 6 66.7 46 68.7 109
Pre-preparation ares None 3 273 8 320 7 318 3 333 21 313
Totd 11 100.0 25 100.0 22 100.0 9 100.0 67 100.0
. Being 11 100.0 26 100.0 24 100.0 10 100.0 71 100.0 -
Preparation ares
Total 1 100.0 26 100.0 24 100.0 10 100.0 71 100.0
Being 6 60.0 12 52.2 4 19.0 2 22.2 24 38.1 8.160*
Service ares None 4 40.0 11 47.8 17 81.0 7 77.8 39 61.9
Total 10 100.0 23 100.0 21 100.0 9 100.0 63 100.0
Being 5 50.0 11 47.8 2 105 5 55.6 23 37.7 8.843"
Ware washing area None 5 50.0 12 522 17 89.5 4 44 38 62.3
Tota 10 100.0 23 100.0 19 100.0 9 100.0 61 100.0
Employees locker Being 10 100.0 26 100.0 24 100.0 10 100.0 70 100.0 -
room and toilet Tota 10 100.0 26 100.0 24 100.0 10 100.0 70 100.0
Being 7 77.8 21 84.0 19 82.6 10 100.0 57 85.1 2965
Boiler room None 2 222 4 16.0 4 174 0 0.0 10 14.9
Total 9 100.0 25 100.0 23 100.0 10 100.0 67 100.0
Being 0 0.0 2 9.1 0 0.0 0 0.0 2 35 3208
Receiving dock None 8 100.0 20 90.9 19 100.0 8 100.0 55 96.5
Total 8 100.0 22 100.0 19 100.0 8 100.0 57 100.0
Being 1 111 3 13.6 3 15.0 0 0.0 7 119 1336
Trash storage None 8 88.9 19 86.4 17 85.0 8 100.0 52 88.1
Total 9 100.0 22 100.0 20 100.0 8 100.0 59 100.0
Being 1 50.0 1 20.0 57.1 1 50.0 7 43.8
1.720
Other aress” None 1 50.0 80.0 429 1 50.0 56.3
Total 2 100.0 5 100.0 7 100.0 2 100.0 16 100.0
*p<.05
-: not applicable

Y Fixtures storage, disposable suppliers storage
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Table 6. Net space and space per med by functional area and foodservice size (Unit: m?)
. : . Space(n’) Space per
Functional area Size of Foodservie Frequency (N) T T—— Mexn £ D meal(md) F
Below 500 meals 9 289.78 10.71 £ 2.92 0.037
501-1000 medls 20 781.10 11.03 + 351 0.014
Office 1001-1500 meals 21 1253.62 11.46 + 4.09 0.009 1241
Over 1501 meds 8 1708.25 13.67 £ 2.80 0.008
Total 58 11.50 + 3.60 0.02
Below 500 meals 9 289.78 9.39 + 4.37 0.032
501-1000 medls 18 771.22 13.54 *+ 6.86 0.018
Dry storage 1001-1500 meds 20 1256.80 13.65 = 8.09 0.011 1.006
Over 1501 meds 8 1708.25 11.69 + 4.13 0.007
Total 55 1263 = 6.74 0.02
Below 500 meals 2 388.0 750 £ 353 0.019
501-1000 medls 8 814.75 844 + 496 0.010
Receiving ares  1001-1500 meals 5 1266.60 11.66 + 4.92 0.009 0.658
Over 1501 meds 1 1600.00 12.00 = 0.00 0.008
Total 16 955 + 4.67 0.01
Below 500 meals 11 308.82 18.65% + 8.90 0.060
) 501-1000 meds 27 801.93 17.08% + 9.09 0.021
Hep;erpe:ratlon 1001-1500 meals 24 1234.63 35.15° + 21.24 0.028 3.054*
Over 1501 meds 10 1705.60 3754° + 26.29 0.022
Total 34 27.23 + 19.70 0.03
Below 500 meals 8 300.38 116.75" + 69.48 0.389
501-1000 medls 19 774.84 136.84% + 40.48 0.177
Cooking area 1001-1500 medls 21 1253.62 162.57° + 33.78 0.130 3.085*
Over 1501 meds 8 1708.25 166.81° + 41.42 0.098
Total 56 147.90 = 45.84 0.19

a4 E2.2) 75451 7) 4] 252 7] 43 (2009)
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(continued)
Functional area Size of Foodservie Frequency (N) SEEEEin) Space pzer F
Number of meds Mean +SD meal (m")
Below 500 meals 3 375.33 19.99 + 11.98 0.053
) 501-1000 mesdls 1 724.00 14.00 £ 0.00 0.019
Sz:’e;:e 1001-1500 meals 1 1050.00 16.00 + 0.00 0015 0.082
Over 1501 meds 1 1600.00 20.00 £ 0.00 0.325
Total 6 18.33 = 200.76 0.103
Below 500 medls 1 476.00 20.00 + 0.00 0.042
) 501-1000 meds 1 736.00 20.00 £ 0.00 0.027
Warear"‘éam”g 1001-1500 medls 2 1285.00 6550 + 57.27 0.051 0.296
Over 1501 meds 3 1632.00 49.17 + 44.50 0.030
Tota 7 4550 + 39.54 0.04
Below 500 meas 7 326.14 14.62 £ 8.05 0.045
Employees 501-1000 meals 19 774.84 1554 + 7.06 0.020
locker room 1001-1500 meds 20 1251.30 17.69 £ 9.25 0.014 1.556
and toilet Over 1501 mesls 8 1708.25 22.19 + 6.89 0.013
Total 54 17.20 = 8.18 0.02
Below 500 medls 5 382.60 9.98 + 4.62 0.026
501-1000 meds 14 784.86 46.75 + 138.58 0.060
Boiler room 1001-1500 meds 14 1248.79 11.37 £ 555 0.009 0.524
Over 1501 meds 8 1708.25 18.90 £ 951 0.011
Tota 41 24.75 + 80.84 0.03
Below 500 meals 0 - - -
501-1000 meds 1 790.0 5.00 + 0.00 0.006
Receiving dock  1001-1500 meals 0 - - - -
Over 1501 meds 0 - 2.00 £ 0.00 -
Total 1 350 + 212 0.00
Below 500 meals 0 - - -
501-1000 meds 1 724.00 3.00 £ 0.00 0.004
Trash storage 1001-1500 medls 0 - - - -
Over 1501 medls 0 - - -
Total 1 3.00 £ 0.00 0.03
Below 500 meas 1 487.00 49.70 + 0.00 0.102
501-1000 meds 1 740.00 17.75 = 0.00 0.024
Other areasl) 1001-1500 meals 4 1187.50 30.71 + 19.88 0.026 0.805
Over 1501 meds 1 1544.00 9.25 + 0.00 0.006
Tota 7 2850 = 18.88 0.03
*p<.05, **p<.01
-2 not applicable
Y Fixtures storage, disposable suppliers storage
Mol wgulg Folw, Ar|AHTAS £ B v 6 T4l F20| IE 71SBZHE HE W ZA 19
= 28 UAE 7IHE F Aok wEA ol TseRt X
Geiotor 2, 27‘7}15 A el e et AT GE g 9
=] RARKHACS b vy L m
AlE]ojof i), AZR A 1263 nf, AT 955 nf, AxETY 27.23
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A, 533y, Ag Fo] Tasiy Aol 7
- A= 750 mm, %°] 800 mm7} FAEH, 5004 o]s}
e 7k=Zo] 1,200 mm 1th, 501~1,000 1~2ti,
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o] = 1,500 mm 2t A=7} a3}

2) Mz 7Y
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AA|Eojof gt} Aol BiEHIL e dHaLe
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Table 7. Optima capacity, numbers of equipment on each functional area of foodservice size

% ] 71719 B e Aok 483

) Sizes of foodservice
Fur;t;;nd Equipment Below 500 meals 501~1000 medls 1001~1500 meds Over 1501 meals
Capacity / Size |Qt'y| Capacity / Size |Qty| Capacity / Size |Qt'y| Capacity / Size |Qty
Work table 1200x750x800mm| 1 | 1500x750x800mm [1~2| 1500x750x800mm| 2 |1500x750x800mm | 2
Receiving |Scale 150 kg 1 150 kg 1 150 kg 1 150 kg 1
area Foot sterilizer 450x300x30mm | 1 | 600x450x30mm | 1 | 610x460x40mm | 1 | 800x430x40mm | 1
Sinks 1500x750x850mm| 1 | 1500x750x850mm| 1 |1500x750x850mm| 1 |1500x750x850mm| 1
Refrigerator about 825 L 1 about 1100 L 1 about 1600 L 1 about 1700 L 1
Freezer about 265 L 1 about 550 L 1 about 550 L 1 about 550 L 1
Work table 1500x750x800mm| 1 | 1500x750x800mm| 2 |1500x750x800mm| 2 |1500x750x800mm| 2
Rice washer 40 kg 1 80 kg 1 80 kg 1 80 kg 1
E::paaﬂon Food cutter 20 kg 1 20 kg 1 40 kg 1 40 kg 1
area Food mixer 20 kg 1 20 kg 1 30 kg 1 30 kg 1
Equipment sterilizer 640x460x1350mm| 1 |1000x600%1300mm| 1 |1000x600%1300mm| 1 |1000x600x1350mm|1~2
Rubber/gloves sterilizer |550x600%x1200mm| 1 |550x600x1200mm| 1 |550x700x1800mm| 1 |500%700x1800mm| 1
Sinks 1500x750x800mm| 2 | 1500x750x800mm| 2 |1500x750x800mm| 3 |1500x750x800mm| 3
Hand sink 450x480x800mm | 1 | 450x480x800mm | 2 | 450x480x800mm | 2 | 450x480x800mm | 2
Refrigerator about 825 L 1 about 1100 L 1 about 1400 L 1 about 1600 L 1
Freezer about 265 L 1 about 530 L 1 about 550 L 1 about 600 L 1
Sinks 1500%750x800mm| 2 | 1500x750x800mm| 2 |1500x750x800mm| 3 |1500%750x800mm| 3
Rice cooker” 150 medls 2 150 meds 34 150 medls 45 150 meals 57
Oven 12 stage 1 20 stage 1 30 stage 1 40 stage 1
Cooking | Seasoning bowl 100 L 1 200 L 1 500 L 1 500 L 1
area Steam kettle jacket 300~500 meals | 1 500 medls 2 500 meds 2 500 meals 3
Gas kettle 500 meals 1 500 meals 2 500 mesals 2 500 meals 3
Gas range 3 burner 1 3 burner 1 3 burner 1 4 burner 1
Exhaust hood 3500%1500x600mm 3 |3500x1500x600mm| 4 |3700x1500x600mm| 4 [3700x1500x600mm| 5
Griddle 1500%750x800mm| 1 | 1500x750x800mm| 1 |1500x750x800mm| 1 |1500%750x850mm| 1
Shelf 1500x750x1200mm 2 |1800x750x1800mm| 2 |1500x750x1800mm| 3 |1800x750x1800mm| 3
] Moving soup warmer 600x600x800mm | 1 | 600x600x800mm | 2 | 600x600x800mm | 3 | 600x600x800mm | 4
asre'e':ce Moving cart 900x600x800mm | 1 | 900x600x800mm | 2 | 900x600x800mm | 3 | 900x600x800mm | 3
Rice & side dish service table| 1500x650x850mm| 2 | 1500x650x850mm | 3 | 1800x650x850mm| 3 | 1800x650x850mm| 3
Dish washer 2 Tank 1 2 Tank 1 3 Tank 1 3 Tank 1
Electric dish sterilizer  [1500x750x1900mm 1 |1500x750x1900mm| 2 |1500%750x1900mm 3 |1800x750x1900mm| 3
w;fi ng Moving carter 900x600%800mm | 2 | 900x600x800mm | 2 | 900x600x800mm | 2 | 900x600x800mm | 2
area Sink 1500x750x800mm| 1 | 1500x750x800mm | 2 |1500x750x800mm| 2 |1800x750x800mm | 2
Work table 1500x750x800mm| 1 | 1500x750x800mm| 1 |1500x750x800mm| 2 |1500x750x800mm/| 2
Tray soaking sink 1800x750x800mm| 1 | 1800x900x800mm| 2 |1800x900x800mm| 2 |1800x900x800mm| 2
Desk 1600x750x700mm| 1 | 1800x750x700mm| 1 |1600x750x700mm| 2 |1600x750x700mm| 2
Cabinet 1200x600x1800mm 1 |1200x600x1800mm| 2 |1200x600x1800mm| 2 |1200x600x1800mm| 2
Office Refrigerator about 150 L 1 about 150 L 1 about 150 L 1 about 150 L 1
Preserving freezer about 150 L 1 about 150 L 1 about 150 L 1 about 150 L 1
Table & chair 1200800800 | 1 | 1200x800x800 1 1200x800%800 1 1200x800%800 1
Employees |Cabinet 450x500%1800mm|2~3 450x500x1800mm |3~ 5| 450x500%1800mm |5~ 6| 450x500x1800mm |6~ 8
locker room Hand sink 450x480x800mm | 1 | 450x480x800mm | 1 | 450x480x800mm | 1 | 450x480x800mm | 1
and toilet | \asher 5.5 kg 10 kg 10 kg 10 kg

Y'Size of rice cooker was calculated by number of meds

Korean J. Food Cookery Si. Vol. 25, No. 4 (2009)
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