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1 What is a local micro/mini-CHP?

Rationale for Society

Rationale for Client

(Adapted from Rong et al. 2009)

97.1Primary 

fuel/energy
(+10.4)

95.2

* ORC Technology

*
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2 What type of CHP are we talking about? (I)

Hot Source 𝑻𝑯 ℃ 𝑻𝑪 ℃ CHP

Hot water 85 - 100 < 30 Low grade

Thermal oil, Water vapour, Hot gases 100 – 250 < 60 Medium grade

Hot gases > 250 < 90 High grade

𝑷𝒆 𝐤𝐖𝐞 ሶ𝑸𝑪 𝐤𝐖𝐭
CHP

< 5 < 40 Micro

5 – 50 40 – 420 Mini

> 50 > 420 Medium, Large

*

* ORC Technology



www.biorural.eu

Small scale, low temperature, biomass based CHP 
Fo

re
st

ry
 a

n
d

 H
ab

it
at

s 
O

n
lin

e 
K

n
o

w
le

d
ge

 
Ex

ch
an

ge
 W

o
rk

sh
o

p
 -

1
7

/0
4

/2
0

2
4

2 What type of CHP are we talking about? (II)

=
𝑃𝑒
ሶ𝑄𝐻

=
ሶ𝑄𝐶
ሶ𝑄𝐻

Technology

Organic Rankine Cycle

Stirling Engine

Internal Combustion Engine

Micro Gas Turbine

Fuel Cell

(Adapted from Bianchi et al. 2012)

= 𝜂𝑡ℎ + 𝜂𝑒
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2 What type of CHP are we talking about? (III)

ሶ𝑄𝐻

ሶ𝑄𝐶

𝑃𝑒
ORC Subcritical with Recuperator

6 5

4

3

2

1

3

4

5

6

2

1

(Adapted from Santos M 2021)

Critical Point
𝑇𝐻

𝑇𝐶
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3 Case-Study (1): 

The system

𝑇𝑤,𝑖𝑛
𝐶𝐻𝐸 → 32℃

𝑇𝑤,𝑖𝑛
𝐸𝐻𝐸: 80

− 85 ℃

Hot 

Source 

Circuit

CHP

Swimming 

Pool Circuit

Dissipation 

Circuit

Scroll expander (see 4)

Generator with 

speed controller

Controller of the fluid 

mass in the circuit

Cooling 

tower
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4 Case-Study (2): Laboratory tests (I)
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thermal power output, Qw,cond [kWt]

Pe (79 ºC, +5 ºC)

Pe (79 ºC, +12.5 ºC)

Pe (82 ºC, +5 ºC)

Pe (82 ºC, +11-12 ºC)

Pe (83 ºC, +4-6 ºC)

Pe (83 ºC, +12.5 ºC)

Pe (83 ºC, +20 ºC)

Pe (84 ºC, +4-6 ºC)

Pe (84 ºC, +7-12.5 ºC)

Pe (84 ºC, +15-23 ºC)

Pe (85 ºC, +5-6 ºC)

Pe (85 ºC, +10-12.5 ºC)

mf (84 ºC, +4-6 ºC)

DNPSHa (84 ºC, +4-6 ºC)

Polinomial (Pe (79 ºC, +5 ºC))

Polinomial (Pe (83 ºC, +4-6 ºC))

Polinomial (Pe (84 ºC, +4-6 ºC))

Polinomial (Pe (85 ºC, +5-6 ºC))

Expander 

becomes choked
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4 Case-Study (2): Laboratory tests (II) – Scroll expander regimes

(Santos P 2024)

Most inconvenient

𝛽 < 𝛽𝑛𝛽 =
𝑝𝑠𝑢
𝑝𝑒𝑥

> 𝛽𝑛

Rather tolerable
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4 Case-Study (2): 

Laboratory tests (III) –

Scroll expander (cont.)

(Santos P 2024)

Over-expansion Under-expansion
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