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BASIC PRINCIPLE fr\ZMERLY&CO

HEATING TECHNOLOGY

Necessary heat quantity for:

Raising 1 liter Raising 1 liter Raising 100
of water of water liter of water
1°C 50°cC 50°cC

58 Wh 5800 Wh
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TYPE OF WATER HEATERS A

Instantaneous:
* No hot water storage.
« Heating capacity equal to peak flow capacity.
« Very low heat losses.

LN

* Semi Instantaneous: 77 >
» Less heating capacity. / D
« Very low capacity ready for use.
 Stability of hot water production. 0O : N

—4 N

« Semi Accumulation M, -
* Heating capacity reduced to peak time need. Y Y dvli 7 <
« Storage equal to 10 min flow. >

« Accumulation: ' =) 5
*  Minimum Heating capacity. - /
« Storage for one day. /

ZMERLY & CO SARL. WATER SUPPLY
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INFLUENCE OF CHOSEN SYSTEM ‘o

- Heating capacity for  Instantaneous 294 kW
« Semi-accu. 113 kW (1000 L)
« Accumulation 54 kW (4500 L)
350
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THE DIFFERENCE SYSTEMS A
» =N

©

I
7©)
Gas water heater B ic water heater Hot water calorifier  Integrated water heater

J

Independent heater Direct fired heater Polyvalent boiler

Plate heat
exchanger

ZMERLY & CO SARL. WATER SUPPLY
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INSTANTENEOUS SYSTEM PERFORMANCE ‘&

© Calculation of the available continuous flow at 40°C:
Continuous flow

T,
\ Put”

Flow 11 litres/minute ﬁT X ’c

@@O@@@OQ T e

Exchanger of 23 kW

ZMERLY & CO SARL. WATER SUPPLY
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PRDUCTION WITH ACCUMULATION OR SEMI ACCUMULATION

© DHW heating O during drawing : boiler off, no tank heating
with boiler
morning midday evening

once per day

DHW outiet

cold water
inlet

ZMERLY & CO SARL. 8
ORDER OF ENGINEERS - TRIPOLI
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ACCUMULATION SYSTEM PERFORMANCE
O calculation of the maximum available quantity

(o) ZMERLY i

HEATING TECHNOLOGY

of water_ of an electric heater
S S, fmd e
h _ T° water stored = T° EF
= c%’ water draved = T° EF
Tank capacity in litres mwm

T° stored water
FaCL example :
Q45 = 200 x 0,95 x = 9919 - 274 litres
T° EF (cold water) - 45-10
=10°C

200 litres
electric heater

ZMERLY & CO SARL.
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ACCUMULATION SYSTEMS PERFORMANCE

O calculation of the heating time

T° stored water
=60°C

T° EF (cold water)

=10°C
N Heat element
electric heater
of 200 litres

ZMERLY & CO SARL.
ORDER OF ENGINEERS - TRIPOLI

Necessary heat quantity :
heat quantity specific water

=W
Q=Cpx AtxC
_

Calculation of heating time

Time in hours

v

. Q (heat quantity)
P (p;wer)

Heat element l
power

10
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ACCUMULATION SYSTEMS PERFORMAFIEC g

ﬁormances of accumulation systems -
O example of heating time calculation ’

: Tank capacity : 200 |
, S— 4 Power of the heat element: 2 400 W

Necessary heat quantity : '

Nest specitc water

..ll7
a=cpx Atxe | =200 x 50 x 1,16
] et = 44 600 Wh

—

T* stored water Heatin! time )

} 60° c teme I hours

Q (heat quantity) 11 600/ 2 400

T° EF (cold water) T= P -

=10C b |1 =4,8h

= Heat element sl
electric heater ensmemssesss—— or 4h48

of 200 litres

ZMERLY & CO SARL. 1 WATER SUPPLY
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SEMI-ACCUMULATION SYSTEMS PERFORMANCE A

The independant calorifiers '

The performances are characterized
by 2 figures :

© the continuous flow at 45°C

O The drawing capacity in 10 mn
at45°C

2

Calorifier

ZMERLY & CO SARL. WATER SUPPLY
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SEMI-ACCUMULATION SYSTEMS PERFORMANCE

© The continuous flow : Qc It is characterized by the
power of the exchanger
T° of drawed water

. Remark : the boiler power should be
) SN superior to that of the exchanger

T°EF (cold water)
=10°C

example of calorifier of 150 litres :

o 33000
6‘6@(‘ Qc = 35’(1,16-810%«'13,5 /mn

ZMERLY & CO SARL.
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SEMI-ACCUMULATION SYSTEMS PERFORMANCE [ ey ZMERLY ...

HEATING TECHNOLOGY

ZMERLY & CO SARL. 14 WATER SUPPLY
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SEMI-ACCUMULATION SYSTEMS PERFORMANCE [ ey ZMERLY ...

HEATING TECHNOLOGY

PP PP

HiLAL
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SEMI-ACCUMULATION SYSTEMS PERFORMANCE A

© The flow in 10 mn (drawing capacity)

I’a\'::;l:nls’c l" :; h:.bd “m m:::’ "o‘f? ::::a"‘
= T°water stored = T°EF [
Q= Cp X O, X ot twed = TEF * 05X “°}"
\ I = continuous
CHORr ShoRcily Ju Sires tom':or:gure in10 mn

Vu Tp Tf

T](1+D[|)3-c1) Tu-Tf
r

ZMERLY & CO SARL. 16 WATER SUPPLY
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SEMI-ACCUMULATION SYSTEMS PERFORMANCE

O Example of flow in 10 minutes )

Calorifier capacity : 150 |
Exchanger output : 38 kW

Calculation of continuous flow .

v s’ D=25x1,16

[ A

r—-wt

: of the boller
M.7_-I“'C _ﬁ?”‘_;- starting  the bol

Q= Cpx 0,9 x oo shnd = TEF +0,5 x Flow

o5 T'ma?na-T'EF 7 I

Qiomn = 150 x 0,9 X 22 : :g + 0,5 x (15,5 x 10) = 193 + 77 = 270 litres

ZMERLY & CO SARL.

ORDER OF ENGINEERS - TRIPOLI 17

AT = 859 _455 u3n5

)
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SEMI-ACCUMULATION SYSTEMS PERFORMANCE A

O Example of heating time calculation )

Tank capacity : 150 |
Storage temperature : 60° C
Exchanger output : 38 kW

Necessary heat quantity .

hest soecfic wxler

azcpx Ax¢” | =150 x 50 x 1,16
wmw e, | = 8700 Wh

In Ittres and cold water

Heating time : '
CALORIFIERS . Oaubu-of = 8700/38000
B 150-200-300-400-500 P (power) =0,22 h
Powed ik hanger = about 14 mn
#

ZMERLY & CO SARL. 18 WATER SUPPLY
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DIRECT FIRED ACCUMULATOR
Tank capacity : 142 |

© example of calculation |
Storage temperature : 60° C

DHW 45° C Heater output : 8,12 kW

i) Calculation of continuous flow )

Caetirucs foe Faatar cuput
oy =212

“35x1,16
199
3,3 /mn

/|

=199 /h
D=

‘/‘c - -~
wpecifc water
Y

Calculation of flow in 10 minutg

'!‘.—':'._“_‘l-::':i ey sewn
X T waterswoné=T'EF .~
°'°"°’"rm--rs’°""?"

Tark capacty n fres nind .=:h

Qiomn = 145 x 0,9 x —00-19 4 0 54 (3,3 x 10) = 182 + 16,5 = 199 litres

R 0OE8 - RMF - /2000 - ECS-14 45" 10

HL

ZMERLY & CO SARL. 19
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SEMI-ACCUMULATION SYSTEMS PERFORMANCE A

O example of heating time calculation )

Tank capacity : 142 |
Storage temperature : 60; C
Heater output : 8,12 kW

Necessaz heat quantiz .

Heat tpecc water

thpx_AE? = 142 x 50 x 1,16
s Z=.| =8236Wh !

Q heat =8236/8120
Pe = about 1 hour

— t

ZMERLY & CO SARL. WATER SUPPLY
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/

[ Domestic | DHW heating costs —
hot water \

\

O example : DHW needs per day : 200 | at 60° C )
Necessal.': heat for DHW per daz : ‘

Q chj =200 x 50 x 1,16 = 11600 Wh

Necessary heat for DHW per year )

11600 x 365 = 4234 kWh

- -1 -
kFDﬂ.ﬂW-E R - 172000 - EG5-16 y,

21
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/%, ZMERLY cco

= (Y
- Domestic DHw heat"‘g costs a HEATING TECHNOLOGY
hot water N\

Cost with oil )

4234 x0,04 =169 €

Cost with natural aag

4234 x0,04 =169 €

Cost with propane .

4234 x0,079 =334 €

cost with electrlcig .

4 234 x 0,108= 457 €

FOR 0068 - RMF - 1/2000 - ECS-17
ZMERLY & CO SARL. J
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/
" Domestic | Comparaison consumption/investment -~
hot water 2

O Example : DHW needs 200 | at 60°C per day )
Investment : '

1U st solution

GTU 1204 D/V 130 = 3606 €

2''nd golution

GTU 124 D + 200 L wall-mounted heater
= 3016 €

Investment economy with the 2/ nd solution ‘

3606 - 3016 = 590 €

| FOR 0088 - RMF - 1/2000 - ECS-18 y
23 WATER SUPPLY
Eng. Wael Zmerly - 2015

ZMERLY & CO SARL.
ORDER OF ENGINEERS - TRIPOLI



ZMERLY & CO SARL.

ORDER OF ENGINEERS - TRIPOLI

" Domestic | Comparaison consumption/investment —

hot water

O Example : DHW needs of 200 | at 60°C per day )
Consumption during one year '

Needs on DHW heat : Q chal = 200 x 50 x 1,16) x 365 =4 234 kWh

© 1Ust solution (oil : 0,04 € Kwh)
4234 x 0,04 =169 €
2/'nd solution (electricity : 0,108 €/Kwh)
4234 x 0,108 = 457 €
© Economy between the 2 "d and the 175t solution :
457 -169 = 288 €

Amortization of the additional investment : '

590
288

= 2 years

\ FOH QD68 - RMF - 172000 - EC5-18

\
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DOMESTIC HOT WATER CONTROL

Yearly Heating Operation
for a typical family house
(4 persons)

50000 Liters
of Hot Water

8000 System
Operating Hours

—
000 on/off

s
ZOOO Burner

]
Run Hours

ZMERLY & CO SARL. 25 WATER SUPPLY
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DOMESTIC HOT WATER CONTROL A ZMERLY wco

D HEATING TECHNOLOGY
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DOMESTIC HOT WATER CONTROL A

UnOccupied Occupied
[ T
I \ [
— /’\ Start

X | -

O S

qe; 0p)
= = A
o = — S)

= —_—

; g _—
I L
2 @)

<5} 90 Burner

=2 oww| /N S A 80 o = o

e S

g / // Z / 70 % .-lC:tS Boiler

O /// 0\}7 60 8 N Setting Temperature Jpmperature
B 7 s | E

) % s0 =

]

D: / // // 40 g o L:, Pump Logic

@ /4B [ :

s /// 3 = O H

8 Z _4// % ; g Hot Water

20 ¢ I E Temperature
% 25 20 15 10 05 00 °C N - Burner]
. [ I  Pump]
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DOMESTIC HOT WATER AREAS OF RISK A

e a3 [RleerEe] 40°C
WASH \ ° ROWS OF o

% BASINS 40C ﬁ BASINS 40c
KITCHEN . BIDETS .

% KTk I48C @ —|37c

DHW Safe Temperature

Time to produce a 2nd & 3"
degree burn to adult Skin:
70°C About 1/2 seconds
65°C About 1-1/2 seconds
60°C Less than 5 seconds

&
=23

Surviving bacteria inactive
Optimum temperature
for growth of bacteria

in 2 minutes
~ Instant death of bacteria

in 2 hours
__ Death of 90% of bacteria

| Death of 90% of bacteria

= 55°C About 30 seconds S
= 52°C About 2 minutes D
L= 50°C More than 5 minutes o C [—
S 40°C No hazard =2 o 10 20 30 ANECEEE
oL 1
ZMERLY & CO SARL. WATER SUPPLY
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FIND THE PRESENTATION ON THE LINK [ ZMERLY o,

| www.zmerlz.com/s‘ruden'rs-zone |
|Thank zoul
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WAEL ZMERLY

MECHANICAL ENGINEER

A GENERAL MANAGER
Q)\ ZM ERLY &CO ‘

ZMERLY & CO. sarl
HEATING TECHNOLOGY Maarad - Achir Dayeh Str. - Garden Center
erly.com

P.0.Box 3201 - Tripoli - Lebanon
Tel/Fax : 0961 6 412963-64 - 6 412235

Mobile : 0961 3 75 10 62
E mail : wael@zmerly.com zm
WATER SUPPLY

ZMERLY & CO SARL. 29
ORDER OF ENGINEERS - TRIPOLI Eng. Wael Zmerly - 2015




