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Excel-Tool: Lift Energy Demand Assessment
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Important Results

= total energy demand of lifts Eyeartotar KWh/a

= specific total energy demand per lift  Ejqsec  MWh/(kg m)
assessment follows the calculations presented in VDI 4707 2009-3

Download the Tool from www.passivehouse.com

g iPHA | @ Passipedia | @ Passive House Conference | & Professionals | @ Component Datab

'Tg’”"” House  Tne independent institute for outstanding energy efficiency in b

Institute

Home | Passive House Institute | About Passive House | Cerification | PHPP |

Order literature & tools online

PHI literature

Tools | aids Free literature, project reports,
etc.

The Passive House Planning Package (PHPP) is available for purchase here.

You are here: Home » Literature & Tools | Literature | Tools / aids

By downloading and using the images, software and tools, you acknowledge these terms and conditions. Please
read these carefully.

lift_energy_demand_assessment
This tool helps to assess the energy demand of lifts and follows the calculations presented in VDI 4707 2009-3.

Download (2 zip 26 KB)
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Excel-Tool: Overview Worksheet 1/2
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1. Lift Type: A

B c .

. expandable

Energy demand assessment of lifts

. S S S S S SN SN SN SN SN SN BN SN S SN SN SN S A M
I auxiliary calculation user-determined Eravel spec

time of usage e th/d] 0,

user-determined: working load per day Y

5
_‘"“Hfﬁnﬁ‘&_________‘awﬂm.w’ﬁ.__:\__&S_
|

time of usage per lift th/d]

|
|

__________________‘lﬁ____

I lift without the ion weight or a ion weight of up to

I 30 % of the car weight load factor k

— i

nominal load Q [kg]
lifting height Fy [m]

description of litt | Lift A [ 1
number of lifts I 1 I detailed calculation energy demand reference trip Eg with load spectrum I
nominal load Q [kg] [l 630 | l
nominal speed Vhom [m/s] 1 1,0 I Enfmeseuren Load spectrum according to VDI 4707 2009-3 Ex 10ad spectrum I
|
lifting height Fy [m] 1 12,0 I [Wh] load in % of the nominal load trip ratio in % [Wh] I
average distanceltrip [mtrip] - 60 I 0% 50% I
i 25% 30%
standby demand ° 1 | 50% 10% 1
energy efficiency class according to VDI 4707 2009-3 : w] ! l 75% 10% |
! w] - 40,0 I 100% 0% I
value for project planning Poanay (W] | 40
i | I | Evosdspocrm | ] wh |
specific travel demand 1 1 |
energy efficiency class according to VDI 4707 2009-3 ° [mWhi(kg m)]
N
/ [mwhi/(kg m)] f§ 0,50 I i of energy demand reference trip Er with load factor I
value for project planning Etvavelspec [MWh/(kg m)] [ 05 1 1
|
I I measured energy demand reference trip (empty trip) Er.empty trip I
working load
usage intensity according to VDI 4707 2009-3 !1 2-seldom | ] ID lift with counterbalance weight (car weight plus 40 % to 50 % of the nominal weight)  load factor k I

distance per lift Snom [m/d] [ | 1800,00
daily standby demand per lift [kWh/d] 0,940
daily travel demand per lift [KWhd] | 0,567
daily total energy demand per lift Egayure  [kWh/d] 1 1,507
|
total standby demand lifts in total kWh/a || 343
total travel demand lifts in total KWh/a o 207
total energy demand lifts in total Eyeartotal  kKWh/a ||| 550
specific total energy demand per lift Eispec  [MWh/(kg m)] I" 1,33
specific total energy demand lifts in total Etotai,spec  [MWhi(kg m)] |i 1,33

J user ined specific travel demand Eiavelspec [mWh/(kg m)]

e e e

2. auxiliary calculation
user-determined travel
demand (Etravel,spec)

3. Daily Working load: user-determined calculation for daily
usage time per lift [n/d] (hidden cells)

© PHI
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Excel-Tool: Overview Worksheet 2/2

1.1f more lifts are necessary the column can be easily expanded
(copy total column and paste).

2. There are three separate auxiliary calculations available (hidden
cells). The results of the auxiliary calculation are not connected to
the main calculation, and have to be transferred separately.

3.The user-determined calculation for the daily usage time per lift is
hidden, and need only be completed when the usage intensity
according to VDI 47072009-3 is not selected.

If entries for the specific travel demand/user-determined working load
per day have been made in efficiency class/usage intensity as well as
in user-determined, the user-determined value will be used for the
calculation.
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Excel-Tool: Input Data

description of lift
number of lifts
nominal load
nominal speed
liting height

average distance/trip

standby demand

energy efficiency class according to VDI 4707 2009-3
user-determined / manufacturer specification

value for project planning

specific travel demand

energy efficiency class according to VDI 4707 2009-3
user-determined / manufacturer specification

value for project planning

working load

usage intensity according to VDI 4707 2009-3

time of usage
time of standby

user-determined: working load per day

time of usage per lift

b |

b |

Vnom

Fh

Pstandby

Etrav el,spec

J[trav el

tstandby

[kdl
[m/s]
[m]

[m/trip]

(W]
(W]
(W]

[mWh/(kg m)]
[mWh/(kg m)]
[mWh/(kg m)]

[h/d]
[h/d]

[h/d]

Lift A

1

630

1,0

12,0

6,0

40,0

40

0,50

0,5

2-seldom

0,5

23,5
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description of lift Lift A
number of lifts 1
nominal load Q [ka] 630
nominal speed Vhom [m/s] 1,0
liting height Fiy [m] 12,0
average distance/trip [m/trip] 6,0
B e =" R = = = The total
| | standby demand A 1 energy
: energy efficiency class according to VDI 4707 2009-3 ks [W] : demand of
1 | user-determined / manufacturer specification * [W] 40,0 I theliftin
: value for project planning Pstanaoy  [WI] 40 : stand by
SEEEEEEEE R T T T T T T T ey T ®  mode
= energy efficiency class according to VDI 4707 2009-3
or
. .« p . tput
= user-determined/ manufacturer specification gy iy cisss, | Biandig i
= Measurement of the standby demand: W]
five minutes after the last trip has ended A 50
B 100
C 200
—s priority for calculation: user-determined value > -
F 1600
G 3200
© PHI
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Excel-Tool: Specific Travel Demand

= energy efficiency class according to VDI 4707 2009-3

or
— Specific energy
= user-determined/ manufacturer specification . consumption
energy efficiency class (travel time)
= Measurement of the specific travel demand: T
auxiliary calculation A 0,56
B 0,84
C 1,26
— priority for calculation: user-determined value 2 o
F 42
G 8,4
r---_-_-----------------------T ------------------------ "1 Total energy
: specific tra.vel demand . i : demand of
I energy efficiency class according to VDI 4707 2009-3 [mMWh/(kg m)] I . .
1 | user-determined / manufacturer specification * [mWh/(kg m)] 0,50 : the lift durlng
: value for project planning Etravel,spec  [MWh/(kg m)] 0,5 1 travel at
e e e e e e — = = === — e e e == ==  specified
working load cycles and
usage intensity according to VDI 4707 2009-3 2-seldom with a
time of usage tiravel [h/d] 0,5 .
time of standby tstandby [h/d] 23,5 specific load.
user-determined: working load per day N
time of usage per lift [h/d]
© PHI
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2 Excel-Tool: Auxiliary Calculation
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auxiliary calculation user-determined E, e spec

detailed calculation energy demand reference trip Egr with load spectrum

|

|

|

: ER, measured Load spectrum according to VDI 4707 2009-3 ER,l0ad spectrum
: [Wh] load in % of the nominal load trip ratio in % [Wh]
| 0% 50%

: 25% 30%

| 50% 10%

1 75% 10%

: 100% 0%

|

|

E R,load spectrum

= Measurement of reference trip consists (VDI 4707 2009-3) :
1) begin of reference trip with open lift door
2) closing lift door
3) trip up or down using the full lifting height
4) opening and immediate closing of the lift door
5) trip up or down using the full lifting height
6) door opening
7) end of reference trip
ER. toad spectrum- SUM of all reference trips with different nominal load

and trip ratio
© PHI
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Excel-Tool: Auxiliary Calculation
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= Measurement of reference trip empty Eg oo trip
E Er emptytip ~ l0ad factor k

= with counterbalance weight

= without / with up to 30% of car weight

R, load factor:

= e — = = = = = = = e e e S — — = = = = = == = =
| simplified calculation of energy demand reference trip Eg with load factor |
1 I
: measured energy demand reference trip (empty trip) ER,empty trip :
1 I
1 lift with counterbalance weight (car weight plus 40 % to 50 % of the nominal weight)  load factor k 1
— -
1 lift without the compensation weight or a compensation weight of up to |
1 N X load factor k I
I 30 % of the car weight "
| [
I ER,Ioadfactor I

nominal load Q
liting height Fu

user-determined specific travel demand Eiravel spec IZI [mWh/(kg m)]
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Excel-Tool: Auxiliary Calculation

auxiliary calculation user-determined E, e spec

detailed calculation energy demand reference trip Egr with load spectrum

ER,measured

Load spectrum according to VDI 4707 2009-3

ER,Ioad spectrum

[Wh] load in % of the nominal load trip ratio in % [Wh]
0% 50%
25% 30%
50% 10%
75% 10%
100% 0%

simplified calculation of energy demand reference trip Egr with load factor

measured energy demand reference trip (empty trip)

[ 1 ift without the compensation weight or a compensation weight of up to

IS |

30 % of the car weight

ER, load spectrum

ER,empty trip

load factor k

load factor k

Transfer the
reSUIt Etravel,spec
to cell “F/G/H20”

(main calculation)

ER,Ioadfactor
1 ,
1 nominal load Q
1 liting height Fu
1
1 . .
| user-determined specific travel demand Etravel,spec
1
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Excel-Tool: Working Load

usage intensity according to VDI 4707 2009-3

usage category 1 2 3 4 5
usage intensity/frequency 1-very seldom 2-seldom 3-occasionally 4-frequently 5-very frequently
average travel time [h/d] 0,2 0,5 1,5 3 6
average standby time [h/d] 23,8 23,5 22,5 21 18
or
= user-determined measurement of the usage time per lift:
= 3 usage profiles available
= unhide cells to enter user-determined values
— priority for calculation: user-determined value
_____________________________________________________ 1
working load :
usage intensity according to VDI 4707 2009-3 2-seldom I
time of usage tiravel [h/d] 0,5 1
time of standby tstandby [h/d] 23,5 :
|
user-determined: working load per day |
time of usage per lift [h/d] :
L e e e e e e e e e e e e e e e e e e ]
© PHI
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Excel-Tool: User-determined Working Load
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user-determined: working load per day
user-determined profiles below need only be completed when the usage intensit

usage profile
= daily usage

usage profile |

total number of user [p] 20 = different type of usage
number of trips per person [trip/p d] 2
number of person per trip [p/trip]
number of trips usage profile | [trip/d] 20
total [P] 2 house with doctor's office
number of trips per person [trip/p d] 2
number of person per trip [p/trip] 2
number of trips usage profile Il [trip/d] 8 . . .
= Profile I: patient to
usage profile IlI doctor's office
total number of user [p] 12 y .
number of trips per person [trip/p d] 4 - PI"OfI'G ” elderly
number of person per trip [p/trip] 3 residents
number of trips usage profile Il [trip/d] 16
= Profile lll: family
total number of trips [trip/d] 44
total time of usage [h/d] 0,1
total distance [km/d] 0,3
trips per lift [trip/d] 44,0
time of usage per lift [h/d] 0,07

© PHI
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distance per lift

daily standby demand per lift

total standby demand lifts in total

I_tnta.l.tra.\ceLdﬂrna.nd.l.iIts.i.n fotal.

I total energy demand lifts in total

T o o o o e e i —————————— -

PHPP Worksheet “Electricity”

Excel-Tool: Implementation of Results in PHPP

Shom

[m/d]
[kWh/d]
(KWh/dl o
[kWh/d]

kWh/a
KWDE e
kWh/a

1800,00

0,940

Only for 1 lift

343

iy ||y A ——

550
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1
1
1
1
(_B ~~ :
~ g Q -g I Elift,spec [mMWh/(kg m)]
Q|lo T ® -
=9 & =
Application e ol o : Gl spec [mWhi(kg m)]
ollcol| E '
O|IE 2|l 2 |
2 z i 550 [kWh/a]/365 [d/a]
1
1
Other: e P I
Lift A z 1 z L1 i 550 Zkv\/h/a ] non'reSIdentlaI b
! ‘ ’ I - -
———————————————————— PHPP “Electricity ngn-re
| 55 |- 2
| 58 < Es | & B
: g53 £S5 S | |B
: Kitchen / Aux. electricity 8&% gg | 2 5
: §EE ce | £ 3
| £g% | £5| 9| |s
i e e
| |LiftA 1 1 200
1




Disclaimer
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The content was collected to the best of the knowledge of the authors.
Nevertheless, no warranty can be given as to its accuracy. The responsibility to
check the presented information, also with respect to the applicable law and
standards, is with the user of the material. We exclude any liability for the
correctness of contents and presented data.

Any liability for possible damage or other consequences resulting from the use of
this information is also excluded.

© Passive House Institute Dr. Wolfgang Feist, Darmstadt 2017
No unauthorised photocopying or reproduction

All rights reserved. No part of this slide deck may be reproduced or translated,
stored in a retrieval system, or transmitted, in any form or by any means, electronic,
mechanical, photocopying, recording or otherwise, without the prior written
permission of Passive House Institute (PHI).

This slide deck is provided subject to the condition that it shall not, by way of trade
or otherwise, be lent, re-sold, hired out, or otherwise circulated in any form without
the PHI’s prior written consent.

The use of general descriptive names, registered names, trademarks, etc. in this
presentation does not imply, even in the absence of a specific statement, that such
names are exempt from the relevant protective laws and regulations and therefore
free for general use.

All images, including but not limited to photographs, graphs, diagrams, charts,
schemes, are subject to copyright (irrespective of being indicated by © or not).
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