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Cogeneration systems have lately attracted considerable attention from the viewpoint of environment such
as the depletion of fossil fuel resources or the global warming due to exhaust gases. In the Energy
Conversion Reserch Center of Doshisha University (Kokikan), a cogeneration system consisting of gas
engine and absorption refrigerator is operating to supply the electricity, air conditioning and heating. In this
paper an assessment on the cogeneration system in Kokikan was conducted based on the measured data of
temperature and flow rate for the effects of saving energy, economy and environmental load.
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Table.1 Functional specification of CGS

Gas engine
Maximum output kW 200
Fuel City gas 13A
Fuel consumption m’N/h 58.4
Heat recovery boiler
Type Through flow type
Recovery heat quantity MlJ/h 377.6
Exhaust gas Flow volume m’N/h 671
Temperature °c 592
Hot water Flow volume m’/h 30
Temperature (inlet) °C 88.9
Absorption refrigerator
Refrigerate capacity kW 160
Chilled water _ Flow volume /min 460
Temperature (inlet) °C 12
Temperature (outlet)’C 7
Heat source Flow volume /min 930
Temperature (inlet) °C 88
Temperature (outlet)’C 83

*k Absorption refrigerator Solution : LiBr
Refrigerant : water



Table.2 Functional specification of RCP-gas pack

RCP -gas pack

Refrig-erator

Refrigerate capacity kW 278.9

Fuel City gas 13A

Fuel consumption m3N/h 22.1

Chilled water Flow volume I/min 400
Temperature (inlet) °C 17
Temperature (outlet)| °C 7

Water heater

Heat capacity kW 230.9

Fuel City gas 13A

Fuel consumption m3N/h 22.4

Hot water  Flow volume I/min 400
Temperature (inlet) °C 51.7
Temperature (outlet)] °c 60.0
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Fig.2 Supply and demand in KOKIKAN

600
71 RCP-gas pack | {
500 - cGs .
5
=
g
Sy
~
s
s
=
=
]
S
T

o 1
8A 98 10A11A 128 1A 28 38 48

Month
Fig.3 Heat supply by absorption refrigerator and RCPgas pack

2.4 e Recovery heat/generated output
220 o Heat demand/electric demand

2.0+ o b
° N

1.8} ./ \.\./. .\./. .

1.6 - 1

141 B

1.2+ J

1.0} /ﬂ g
O.
o \ O/O/ \O 1

0.8 |-
0.6 | o) / ]
0.4f So—o Ny

Thermo-electric Ratio

0.0 [ Il 1 1 1 " 1 1 1 1 1
-- 8A 98 10A11A128 1A 2R 38 4A
Month
Fig4. Thermo-electric ratio




6ATRXNX R, BENDR, REAFEBZE DM
KHEED CGS I LD EE2 VX3, &KiF, RE
DZODRENLMET S, T—F&E2—rAZLICELD,
CGS #EALRWEA L HEET 5. £7- CGS IZoW Tk
IR EBEE T, SRFEES CGS O TH -2
EIRELTEBAORELRES. 1k, BRFE COFMmIZH
B350 A&k VEXKE 4% Table3 (TR L, REEHEODE
MZERAT 2 CO, BEHRE R OVBUHB AR V% Tabled, 5
{Z/”7". 723 Table.4,5 D power generation (DWW Tk, EE%
WK EPH %, TERIURTHRESE O -BMES %2R
f

TRAF =IOV TIIRAEBDR L =7 A X —2hF
IZOWT, TRFNRERL S TORINAELEE LI5S
&, BEE L —RMEHFD BRI B O Z R AR FE~3E
BICHEAE LA O o T L 7.

FERE Fig5 ITRT. ERRO 2 RZ = 2OonTRAEG)
FEER, =/ BAX—PRE R ORT. £ TORINAE
EEEBLIZEAIE, EORIRBOTHRAEBDIRIN 85%&
—EDETHo7=. LML, ThET 7 LX—TiET 5
LR A0NIRE LR TWD, ZDZ LD 85 %EINTE T
WTHEBRAFLE L TR HEZ =R AT~ ESBRED
40%72 L WO ENRGMND. Fim, ZRMEZRICEZ BN, E
BICHE SN BB A2 EE LI-HA TIE, —BAEEOL
9 A THREBNRIIN 55%L7e->TEY, =7 BLX—%)
TN 35%THD. ZOFENDL L REFOBFEE LD 2
CEMRCEIZBBEADENENTORNVEEZLD. &5
I 7 BILX—ZERK 35%I12%F L TREDRITH 30%TH
Slel=®, EFEAFELE L TCHHATE 2BV, =78
X —RIIBBYRIIKREEHETHLEERS.

Wiz, BB L=/ L X -0V F—HX% Fig6, 71w

T, TR LEAEEDE ) -T2 9 HDOFT — X T 5.

BB, VIV —BEHIL Lo TEEZITR 7=V v 7y kK
% Jacket waterl. = DB PEN ZIBKRA 7 —TE BITMNEAE
Ni=Y v v bK%E Jacketwater2 & L CRLTZ. TNMERT
HERTEX 2= RXNLF—DEENRKRELE S THDHONRGD
3. Fig.6 > HEINEAE DA FHIRE S AEBEICKT LT 55.5%
T, TOWN 18I%ZRENTHEICHHLTW DI L, =
I uNF—ZES T TIX, TNTEN9.6%E 42%ThD
TENSND. Fh, BEBR-IXTRERTEIRNEN-
TRBEBEMNC B A R R TOZ 7 X —H LN K
ENELINDB.

Table.3 Cost of fuels
Summer | Winter
City gas (yen/m3N )
(City gasi3A) 66 63
Electricity cost (yen/kW) [ 16 15

Table.4 CO,emission coefficient

CO, emission coefficient | (kg/m?) [kg/kWh)

City gas 13A 2.14
0.65

power generation 0.38

Table.5 Crude oil equivalent

Crude oil equivalent I/m3) | (/kWh)
City gas 13A 1.19
. 0.265
power generation 0.265
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