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Survey on Energy Consumption during Training in Food Service Management
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Abstract Volume cooking performed at food service facilities consumes a lot of energy and has a large
environmental impact. This study investigated the actual energy consumption during training in food service
management in order to identify methods of saving energy during volume food preparation. The energy consumption
for preparation of each meal differed due to differences in the frequency with which cooking equipment was used,
operating time, and cooking operations. Energy consumption during cooking time was higher with LPG compared
to electricity, and the gas range accounted for the highest energy consumption. “Boiling” involved a longer
preheating time and higher energy consumption than “steaming.” Boiling and simmering involved higher energy
consumption when heating a pot on a gas range compared to steam convection oven heating. The energy
consumption of cooking operations needs to be ascertained, cooking equipment needs to be selected, the heating
temperature and time need to be optimized, and menu planning, such as incorporating unheated dishes, needs to be
considered to save energy.
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Table 1 Menu provided
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Table 2 Equipment used

25 HR BEHEBEBN/ AR HER
2F—La¥~7 < 3>F—7> (icombiProFISP101E) 17.5 kW
771+ — (SEFD-18K) BX EEEEES 6.0 kW
772 F7—8&7 Y —%— (FRBCI121EW) 1.88 kW (O HIEF)
IREREE ((EK#B5YEY FRC22ND - £ : BEE 50 emX 5 & 18 cm: 3 £&) 40.2 kW
[erze ((EEE51E GHSX26 - KAE55L - ZF v L R) LP # X 23.3 kW
AZAL > (FGTNS186040 16.5x4 0) 66.0 kW

BHBES (Panasonic TRILF—FZXRBEAX—KX—1=v + BT380010)
HRFAEET (YAZAKI HRAAX—%— EY25MT-ZL)

7 7 A ¥ —I1% NICHIWA 8, Z oL Fujimak 5

Table 3 Frequency with which cooking equipment is used

2Fav 774%— T7RNF7— RERER [Bl#RZE HRL VY
ESNY 3 - 1 - 1 4
HFRE B 2 - 1 - 1 5
e C - 1 1 1 2 4
ME D 1 - 1 1 2 4
hEE E 2 1 1 1 1 2
REE F 1 - 1 1 1 5
] 3 - 1 - 1 1
FE H 2 - 1 - 1 7
ME | 1 1 1 1 2 1
& ) 1 1 1 1 1 4
RE K - - 1 1 1 5
REE L 2 - 1 1 1 3
&% 18 4 12 8 15 45

(1)
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Table 4 Energy consumption and operating time of cooking equipment during cooking

ZFAY T77AN¥— TIAMFI—  IRERES B HAL Y =5
EBREAE(kWh) 8.3 1.6 9.9
- HREFRE(m) 0.42 0.90 1.32
BREER(9) 42.0 180.0 28.0 83.0 333.0
IRTFAF—HEEMI) 717 13.8 45.6 98.7 229.8
EBREAE(Wh) 5.2 2.0 7.2
s AR ERE(M) 0.47 1.09 1.56
BREER () 33.0 180.0 43.0 184.0 440.0
IRTFAF—HEEMI) 44.9 17.3 51.9 119.2 233.2
EBREAZ(kWh) 4.0 2.1 6.1
g C H 2 ERE(M) 0.25 0.63 0.54 1.41
BREER () 53.0 180.0 15.0 44.0 67.0 359.0
IRTFAF—EREM)) 34.6 18.1 26.8 68.8 58.9 207.2
EBREAZ(kWh) 3.9 1.9 5.8
MED H R ERE(M) 0.27 0.70 1.04 2.01
BREER () 21.0 180.0 19.0 60.0 146.0 426.0
LRI FAF—EREM)) 33.7 16.4 29.6 76.1 114.0 269.9
EBREAZ(Wh) 3.1 6.3 2.4 11.8
i £ A2 ERE(M) 0.23 0.47 0.63 1.33
BRERR () 14.0 97.0 180.0 32.0 40.0 73.0 436.0
LRI FAF—EREM)) 26.8 54.4 20.7 25.6 51.5 68.8 247.9
EREAZ(kWh) 2.1 2.6 4.7
i F A2 ERE(M) 0.25 0.29 1.43 1.97
BRERR () 14.0 180.0 17.0 23.0 144.0 378.0
IRTFAF—EREM)) 18.1 22.5 27.2 31.8 156.9 256.6
EBREAZ(Wh) 7.0 2.5 9.5
e A2 ERE(M) 0.49 0.23 0.72
BRERR () 38.0 180.0 43.0 24.0 285.0
IRTALF—EEEM)) 60.5 21.6 53.5 24.8 160.4
EBREAZ(Wh) 5.2 2.3 7.5
S8 H H 2 ERE(M) 0.47 1.56 2.02
BREER () 29.0 180.0 33.0 189.0 431.0
IRTALF—EEEM)) 449 19.9 51.1 170.2 286.1
EBREAZ(kWh) 3.5 5.7 1.1 10.3
e A2 ERE(M) 0.25 0.70 0.16 1.11
BREER () 28.3 60.0 180.0 28.0 63.0 18.0 377.3
RT3 F—HEEM)) 30.2 49.2 9.5 27.3 76.8 17.4 210.5
EBLEAZ(Wh) 1.9 5.0 2.0 8.9
ey A2 ERE(M) 0.25 0.29 0.75 1.29
BRERR () 19.0 83.0 180.0 17.0 24.0 120.0 443.0
LRI FNF—HEREM)) 16.4 43.2 17.3 27.3 31.8 81.6 217.7
EREAZ(kWh) 2.0 2.0
iz K A2 ERE(M) 0.24 0.36 0.88 1.48
BRERR () 180.0 16.0 28.0 114.0 338.0
RT3 F—HEEM)) 17.3 26.4 38.9 96.2 178.7
EBREAZ(Wh) 4.6 2.8 7.4
— A2 ERE(M) 0.24 0.35 0.99 1.59
BREER () 28.0 180.0 18.0 25.0 123.0 374.0
IRTZLE—EEEM)) 39.7 24.2 26.3 38.6 108.5 237.3
EREAR(kWh) 44.8 21.0 25.3 91.1
£12[ HZAERE (M) 1.98 5.64 10.19 17.81
&5 BIBEERT (4)) 266.3 293.0 2160.0 162.0 454.0 1285.0 4620.3
RT3 F—HEEM)) 387.1 181.4 218.6 216.6 616.5 1115.2 2735.4
ELEAE(kWh) 45+£20 53*+1.0 21+05 76127
HZAERE (M) 0.25+0.01 0.47+0.14 0.85+0.42 1.48+0.39
FE1E BIBEERT (4)) 26.6+9.6 73.3+20.4 180*0 20.3%+6.2 37.8+13.5 107.1+55.7 385.0+51.0

HIY gz zar—mmzM) 38.7+17.6 45.4+85 18.2£4.0 27.1+1.2 51.4£15.6 92.9+46.4 227.9%36.1

EEEMSTY 445031 064+013  010£002  143%035 138015  090£0.16  0.59%0.07
LRTIAKHBE




HALFRERERILE  REEEWIERE - BETH A CWFest AR AGE7eR:

%317 (2025)

(MJ)
350
300 F BEX OHR
T 250 |
o200 F
ES ) 145.9 221.3
| 150 r|1443) 710 219.8 216.0 1215| |140.8 1734
¥ 154.5 783
g 100 161.5
=
50 ;
0
FEA FAEB MAC MEBD #ZEE FEF FEG FEH 8l ME) F#EK GFEL
Fig.1 Energy consumption of each menu during cooking time
Table 5 Energy consumption and operating time of each cooking appliance by cooking operation
—RIFIN BEREHZY O —RIFI
i B L naee B IO e o e &
s B o w—mmm POSM _priav—mms v—EmE G000
(M) 7 (MJ/5) aEtvy) 77
EKI(RF—L) 9 19.9+6.7 14.4+3.7 1.41+0.41 178.8 129
AFav BE<(avE) 5 32.7+2.4 21.0+2.2 1.57+0.15 163.3 105
IE(3 > E) 4 11.2+2.7 8.0+2.6 1.43+0.13 44.9 32
774vV— BT 5 4 45.4+8.5 73.3+20.4 0.64+0.13 1814 293
SRR JRER 8 271+12 [* 203+62 |* 1.43+0.35 216.6 162
z5 8 44.2+10.6 34.9+7.3 1.27+0.22 353.5 279
[EIERS & % 4 35.3+4.0 25.0x2.2 1.41+0.09 141.2 100
ZlLErLD 3 40.6+7.3 25.0+6.6 1.69+0.49 121.7 75
MmTh 21 2871174 292+109] [F 1.06 +0.64 | ¥ 602.2 613
mE 10 17.1x7.8 19.8+8.9 0.87%0.16 171.2 198
N s E5 7 34.1+14.7 50.4+16.2 0.69+0.21 238.9 353
HAL VY NN
BE L 4 14.2+3.2 16.5+4.2 0.87=0.10 56.6 66
b 2 144 20.0 0.72 144 35
ZLzeD 1 31.9 35.0 0.91 31.9 20

Mean*SD, &3 (AF—2L)VS Ui TAH, MEEE(ESL)VS WAL v I (ES), Welch’s t test, *: p<0.05

Table 6 Energy consumption during preheating and heating times for each cooking operation

_ pEEE BB (%)) —RIFILF—HEEMI)
e mmme Soox  BE - _ -
ERE ([=1) F# P &5t F piiE= &5t
(Z%—fi—L\) 99°C - 100% 9 4.0+1.2 4 104+35 14.4+3.7 4 8.8+3.1 7 11.0+x4.3 19.9+6.7
AFav (:b?jt\) 180°C + 50% 5 3.6x1.3 174+18 21.0+2.2 5.5+2.8 271+43 32.7+2.4
e ES ES ES
(3 /’ £) 120°C + 20% 4 3.0x1.2 5.0+1.6 8.0+2.6 4.8+2.1 6.5+0.9 11.2+2.7
774N — B3 170~180°C 4 16.8+15 | 56.5+18.9 73.3+20.4 149+15 | 30.5+7.3 454+85
. MTD 20 20.0+9.0-4 9.5+6.5 29.5%*11.1- 204+10.3- 85*+6.4 28.9+11.9-
HAL Y - 98°C
S L 4 12.3+4.6 4.3+1.0 16.5+4.2 10.8+2.9 3.4+1.9 14.2+3.2

Mean =SD, 759 (AF — A)VS i T %, Welch’s t test, *: p<0.05
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Table 7 Energy consumption by cooking category

B T Fx* FIFEHE) s FH— bk =H)

HFE A 7.8 62.0 81.6 (45.3) 64.7 - 216.0

B B 13.0 51.9 87.1 (25.4) 43.4 20.6 216.0

g C 26.8 68.8 34.6 - 45.3 13.7 189.1

MED 29.6 76.1 52.6 (18.9) 81.7 13.5 253.5

FZE E 25.6 51.5 54.4 - 65.9 29.7 227.1

hEE F 27.2 43.5 50.0 - 102.9 10.4 234.1

*E G 10.4 53.5 30.2 - 44.7 - 138.8

B H 13.8 70.0 109.5 (62.2) 55.6 17.3 266.2

e | 27.3 76.8 49.2 - 17.4 30.2 201.0

e ) 27.3 52.3 69.8 (26.6) 31.8 19.0 200.4

REE L 26.4 31.2 38.9 - 48.7 16.3 161.5

hE M 26.3 37.7 49.8 - 71.8 27.5 213.1
EH1EH7Y 21.8+8.0 56.3+14.8  59.0+23.6 (35.7x17.8) 56.2+23.0  16.5+x10.0  209.7+35.8
Mean+SD. *EEIIN T EbEO LA NV F—HTEZEE (M])

BUFLZANF—HEERE T 5720121k, 2h
5OMEHEMEET L T AVF—HEELILRET S
VBERH LD, EEHETIITE RV, L2l
L o THBTAIANF— T REV LIRS
Nbo MERRIIBOWTEIANTF—LEEHRTS
72000E, ERRER 2T TIE R <L TSI D B 1%
WMRMHAKER EXITR L. BEMWIKRET 2 0%
DB 5o

3-2 IR (9:00~12:00) ICH BT RILF—
HEE
FHBLRE R E L 72 BRI O 7 A&, BAAE
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IR T o 45 12 MOEBTHE LT AVEF—HE
wiE, 27354 M] THY., 20 LA AL EROE
Bl AN 71.2%. BLEN 288% & T ADFHIE
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LT A NVFE =KD 408%% 50720 TAL VY
. (4 Th] RERY) —0OME - BRLED
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(Table 3) o
ZOMOMIRRO T AN F—HEEOE AL, [HEE
% 225%. AF 3V 14.2%. 75 A N F 5 —8.0%.
REEE 7.9%. 794XV —66%THo720 7I14
Y= 4 ROMHEETH o 72720, TRV F—H
BEhPRbEro7, EF 1NMSH) O F L F—

HEEOFHEMHEIL 227.9+36.1 M] TH -7,
BWIZOT AR VERDO—RZANVF—HEET
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Table 8 Menus with high energy consumption
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Fig. 2 Energy Consumption by Cooking Operations for
Simmered and dressed vegetables
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Fig. 3 Energy consumption until water boils
in each cooking appliance
(n=3, Mean=SD, Tukey-HSD)

Table 9 Water temperature before heating, time to boil,
evaporation rate

ARCC) BRI ase (%)
(éggﬁfﬁ) 22.1+55° 263+12"  9.9+2.0°
(ggjﬁ) 21L7+47° 22715  59+0.8"
2%;5%%; 22.1+51° 347+15  6.7+03%
ﬁé%%;gf 202+42"  297+0.6'  3.9+2.8

*98 C 12T % F TOWH n=3, Mean * SD, Tukey-HSD
BTN 7 77Xy MNEICEEZSH D (p<0.05)
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