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Report on: 

Field Trip to Zavkhan 
 

1. General information 
 

In framework of the GIZ Energy Efficiency Project (EEP) a field trip was undertaken from 29 
March -1 April 2016 to Zavkhan Aimag/Province to visit public buildings thermo-technically 
rehabilitated in 2015 and public buildings to be rehabilitated this year within the framework of 
the EEP. The team was consisted of: 

 
Mr. Ralph Trosse, Technical Director of GIZ Urban Nexus Project 
Mr. S.Tuvshinkhuu, Senior Officer at the Energy Efficiency Project 
Mr. S.Tserendash, National Coordinator, Urban Nexus Project 

 
During this trip Zavkhanmandal, Erdenekhairkhan, Tes and Bayantes Soums and the Province 
Capital Uliastai were visited. The purpose of the trip was to evaluate the current condition and 
performance of the buildings, find the reasons for thermal problems in the rehabilitated buildings 
and find solutions how to fix them. Moreover, checking and elaboration of recommendations for 
the buildings that are proposed to be retrofitted this year was done. 

 
A consulting engineer joined the trip to learn from the experiences of rehabilitated buildings and 
to incorporate those findings in the design for the future buildings. 

 
2. Findings and recommendations 

(Thermo-technically rehabilitated buildings in 2015) 
 

2.1 School building in Zavkhanmandal Soum 

The building (for 160 children) was rehabilitated last year. 

After 6 month the buildings is performing well without any sign of damages. As of the school 
director (Ms.Oyungerel) the mayor problem was: 

 
• Insufficient heating and low temperature during the last winter especially in the room located 

towards the east. 
 

It should be noted that last winter was an extremely cold winter with very low temperatures (up 
to minus 54 degrees C) lasting several days exceeding the design heating load temperature. 
This was the major factor for the low temperatures in one class room. 

 
Another reason was the insufficient heating boiler performance (water leakage was observed, 
wet ashes). It should be rechecked and validated by Mr.Tuvshinkhuu if an improved heating 
system will lead to equally distributed temperatures in the classrooms. 
Currently the classrooms at the northern part of the building don’t get enough heating energy, 
while the classrooms on the southern part are overheated through solar radiation (passive solar 
energy gains). 
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School building in Zavkhanmandal soum 
 

Recommendations 
 

• Installation of a thermostatic valve in the heating system to guaranty most appropriate 
heating supply especially to the rooms on the north side of the building 

 
(When the rooms of the south side of the building will have passive solar energy gains, 
the valve will close step by step and therefore the energy supply from the boiler will be 
more and more distributed to the north side of the building) 

• Change of heating pump installation, which should be in horizontal position (the pump 
is in vertical position now). This probably led to insufficient water flow in the heating 
system. 

• Replacement of the existing boiler and installation of a boiler with higher capacity in 
order to connect the newly constructed school toilets (separate building beside the 
school building). 

 
2.2 Hospital building in Erdenekhairkhan Soum 

 
The health station building is in a very good condition 6 months after the retrofitting. Despite a 
small crack on the plastering (north part of the building) there are no signs of any major 
damages of the building. 
As of hospital staff they have saved around 20 tons of coal last winter. This saving was reached 
despite the fact that the boiler is supplying heat to a building volume which is twice more after 
the retrofitting. 

 
The only request was to re-install a light construction wall. As a hygienic requirement the wall is 
needed. The contractor before the ending of one-year guaranty period should do these minor 
repair works. 
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Hospital in Erdenekhairkhan soum 

 
2.3 Dormitory building for 100 children in Tes Soum 

 
The two story dormitory wooden building was built in 1974. This building was thermo-technically 
rehabilitated last year. 
Mr.Sanjsuren Director of the “Khanjargalant Stones” LLC, the contractor responsible for the 
construction work has joined this field trip. 
Six month after finishing of the retrofitting work there is no sign of any damages on the building 
envelope or façade. The heat losses of the building were checked using an infra-red camera. 
As of the school management, the major problems were low temperatures especially in the 
rooms on the north side of the building. Other problems were: 

 
• Some windows installed were leaky and did not close properly 
• Heat losses below the window seals 
• Heat losses in some wall corners and along the floor perimeter especially along  the north 

side of the building 
• Heat losses through PVC emergency doors in the corridors. 
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The building with metal façade finish 

 
 

 
The north side of the building 

 
 

It should be noted that last winter was an extremely cold winter with outside temperatures up to 
minus 54°C lasting almost 3 weeks. This is far beyond the estimated heat load of minus 41°C as 
per design. This is the main reason for the low room temperatures last winter. 
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Recommendations 

After checking the implementation design details it was found, that the execution of the 
construction work was not done accordingly to the given implementation design. The flooring 
screed (concrete layer) is leading to thermal bridges in between the wall and floor joints. 
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A detailed instruction how to do this repair work was discussed and agreed upon with the 
contractor: 

 
• Make wholes into the cement screed each 60cm beginning from the corner of the room 
• Take out the styrofoam insulation material until the existing concrete foundation 
• Support the metal sub-construction of the gypsum cladding wall with rectangular wooden 

blocks 
• Take out the rest of the cement screed in a strip 30cm from the gypsum plaster board 
• Fill the newly formed gap with insulation material (insulation foam, styrofoam or mineral 

wool) 
• Place a dividing strip (styrofoam with 1,5 – 2 cm) on the plaster board at cement screed 

level and 
• Replace the cement screed (concrete) 

Other works to be done during the guarantee time: 

• Replacement of window sealing rubber to improve the tightness 
• Inject a insulation foam through the gaps under the window seal 
• Installation of additional corridor vestibule in the north part (ground and first floor). 
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3. Findings and recommendations 
 

(Buildings to be Thermo-technically rehabilitated in 2016) 
 

3.1 Bayantes Soum Dormitory building for 100 children 
 

This one story dormitory building is one of the buildings to be considered for the implementation 
of thermos-technical retrofitting (TTR) measures in 2016 within the EEP. This wooden block 
building was built in 1976. The building is out of use since 2000. Parts of the building were 
partially renovated to create schooling facilities for children at the age of six years. Due to 
severe weather conditions (extreme cold days with temperatures up to -54°C continued almost 
3 weeks) the schoolmaster was forced to close the building. A consulting engineer (Mr. 
Otgonbayar) has visited this building at the beginning of this year to assess the possibility of 
energy efficiency measures (a report is available). According to his report the general structure 
of this building has kept its loadbearing capacity and thus would allow the implementation of 
energy efficient measures. 

 
The building is in a quite bad condition. 

Damages observed: 

• Foundation around the building has uneven settlements and cracks 
• Metal roof is leaky and dilapidated 
• Outside plastering has fallen down in some places due to the leaky roof 
• Wooden blocks in some places are rotten 
• Wooden walls are showing displacements 
• Indoor ceiling plastering in some places fell down. 

 
 

 
Water damages on walls and cracked foundations 
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Damages in the ceiling 

 
 

 
Settlements and undermined (by water) foundation at the building corner 

 
The rehabilitation of this building is necessary to create new schooling facility for the growing 
amount of pupils. The existing school buildings have a capacity for 320 students, at the moment 
the school has to accommodate around 630 children in two shifts. 

 
There is an urgent need for an additional schooling facility, which could be satisfied by the 
rehabilitation of this one story building. 
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A consulting engineer (Mr.Nasanbat, architect, “Arigtus” LLC) who joined this trip has 
undertaken some measurements needed for his design work. The designing work is supposed 
to be completed by May 01, 2016. 

 
Recommendations 

 
After to completion of the design work and the cost calculation one should check thoroughly 
whether the contributions from the local development fund and project finance would be enough 
to finance the project. The money from the local development fund and other Mongolian sources 
should be spent exclusively for the overhaul and repair of the building main structure. 

 
As of findings following works have to be performed within the thermo-technical retrofitting: 

 
• Wall Insulation 
• Replacement of wooden windows by PVC vacuum widows 
• Insulation of ceiling 
• Floor insulation 
• Installing of a new fireproof boiler room within the building. 

 
 

2.5 School complex building in Uliastai 
 

The secondary education school complex in Uliastai is consisting of 4 buildings. One of those 
buildings has been selected for the implementation of energy efficient measures. The school 
complex has currently around 1400 children. The selected one story building was built in 1973. 
The main structure of the building still fulfils its loadbearing function. 

 
Main damages are: 

 
• Uneven foundation settlements especially on the south-western corner (foundations 

undermined by water which caused a settlement of 15 – 20 cm) 
• External wooden wall displacement especially on the east wall 
• Floor settlements 
• Water damages on the north side of the building due to the high soil level. 

 
As of findings following works have to be performed within the thermo-technical retrofitting: 

• Wall Insulation (external and internal) 
• Replacement of wooden windows by PVC vacuum widows 
• Insulation of ceiling 
• Partial renovation/repair of the metal roof 
• Floor insulation or perimeter insulation 
• Creation of the surface water trench on the north side of the building 
• Building of handicapped accessible ramp in the entrance area 
• Building of an entrance porch roof. 
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Selected building in Uliastai 

 
An architect, contracted by the Project for the design work (retrofitting measures) was instructed 
about technical solutions to be incorporated into the design work. 

Settlement of building corner 
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