energies

1. Estimation of heat lost in typical IES with ACh
Input:
Gas Engine JMS 420.
Temperatures of hot water:
thwGEout = thwain (OUtlet of GE, inlet of ACh);
fhwaout » °C — outlet of ACh;
thwoein — inlet of GE, after emergency radiator.
G,, — hot water flow rate, kg/s.
¢, — heat capacity of hot water, kJ/kg.
Heat balances.
Auvailable heat generated by GE:
Oh = Gy, ¢y (tawGEout — thwGEin )-
Heat transformed to refrigeration in ACh:
Ohach = Gy ¢y (tawGEout — thwaout )-
Heat lost through emergency radiator:
Ohitost = G Cw (frwaout — thwGEin )-

Output:
On, Onach > Onlost-
2. Estimation of thermodynamic efficiency
of typical IES with ACh by traditional method
Input:

Lamb » tin » Pet s Boas » Qgas » Onach -
Qgas = Boos LHV .
Criteria:
Net = Pei /Qgas (electrical efficiency);
M = Qn /Qqas (heat efficiency);
Neteh = (Pt 70h )/Qgas (overall efficiency).

Output:
Nel > Mh 5 Nel+h
y
3. Estimation of thermodynamic efficiency
of typical IES with AECh by improved method
(ACh is integrated into IES)
Input:

Lamb » tin » Pet » Bgas » Ogas » Onach -
Ohiach = Onach (ACh integrated into IES).
Onach = On — Ohlost -

Proposed criteria:
Mhiach = Qniacn /Qgs (heat efficiency);
Nethiach = (Pet TOhiach )/Ogas (overall efficiency)
O Mel+hiaCh = Nel T NhIAECh

Output:

MhaACh > Nel+IACh -

y

!

Input:

4. Estimation of innovative IES with AECh by improved method

5. Innovative IES with engine intake air cooing (inc)

tamb > tin > Pet 5, Qgas » Onach » Oniost » COPch , COPc
Ohiach =Onacn (ACh integrated into IES).
Qh.A(‘h = Qh - Qh‘los( .
Net = Pei /Qgas (electrical efficiency).
Proposed criteria:
Mhiach = Qniach /Qgas (ACh).
Mhiech = [Oniost COPrcy /COPach [/Qgas (ECh).
Ohiech = Ohost COPgcp /COPAc, (ECh).
Oniagch = On — Onitost (1= COPgcy /COP ) for AECh.
Nethiagch = (Pet ¥Oniakcn )/ OQgas

OF Netrhiakch = Net + NMiaaecn (overall efficiency of AECh).

Output:
Net > Miakch > Netrhiaech (IES with AECh);
Nhach > Netrhach (typical IES with ACh)

Input:
tamb 5 tin > Pet s Qgas » Onach » COPgcp , COP e
Oniach =Ohach ; Onach = On — Ohlost -
Ohiakchine = Oniach -
Ogasinc = Bgas.inc LHV .
Byasine = f(tin , Oniecn )-

Proposed criteria:
MhIAECh.inc = Qn.iach /ans.mc 5
Neline =
NetrhiaEChine = (Pet +Ohiach )/ Qgas.ine 5

OF Mel+hJAECh.ine = NeLine T MhIAECh.inc -
Output:

Neliinc > Nh.IAECh.inc 5 Nel+h.IAECh.inc

Pei 1Qgasine

Supplement. Flow sheet of investigation.
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